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Masoneilan Displacement-Typq 






















e New type of control mechanism provides 


extreme sensitivity 


e Proportional Band adjustment with minimum 
upset of control setting 


e Wide range of standard sizes, 14 inches to 


15 feet 


Have you a liquid level control 
problem that requires positive, ac- 
curate level control? Then investi- 
gate the new Masoneilan 12,000 
Series Displacement-Type Level 
Controllers. Available in a wide 
choice of standard ranges from 
14 inches to 15 feet, they give you 
unusual features not obtainable in 
any other types of controllers. A 
mew type of control mechanism 
. assures extreme sensitivity ...a .001 
of an inch change in level, changes 


the output pressure. Control action 


act: CMM. 
MASONEILAN 


is always clearly indicated and the 
procedure to reverse the action is 
simple. Special stops protect the 
torque tube from mechanical over- 
travel. Case mounting can be re- 
versed in the field from left to right 
without additional parts. 

Solve your level control prob- 
lems with the new Masoneilan Con- 
troller. They meet all your require- 
ments for level control including 
interface service, gravity control 
and remote level indication. Write 
for complete information. 
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Decision of the Senate Foreign Relations 
Committee not even to hold hearings on the 
Anglo-American oil agreement is the response to 
the resentment that followed signing of the agree- 
ment. The petroleum industry has 
Not Even vigorously opposed the treaty. Re- 
cently the public has shown its ob- 
a Hearing jection. 
This death blow to an oil cartel, 
sponsored by government, is the first break in a 
policy toward oil that is difficult to understand. 
The administration has been profligate with the 
petroleum resources of this nation. It has exacted 
nothing in return. Currently the United States is 
the source of about 80 percent of petroleum re- 
quirements of the United Nations. The British 
have provided less than 10 percent. 

There can be no doubt that the American petro- 
leum industry both in this country and in South 
America had its reserves and its facilities in prime 
condition for a contribution to the war. It is fortu- 
nate that reserves existed and that facilities could 
be enlarged quickly. 

But it is doubtful that this justifies a willingness 
to provide 80 percent of a total supply without 
even seeking recompense after the war is over. 
This has not been done. This whole proposition 
has been examined by Senator Owen Brewster, 
Republican, Maine, in the January American 
Magazine. He charges that funds advanced to 
Great Britain by the United States have enabled 
the British government to make a loan of $20,- 
000,000 to Arabia. 


Refusal to approve the oil agreement is en- 
couraging for all of American industry. 
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Ox E fifth of the families, now using coal for 
heat plan to shift to oil in the Philadelphia area. 
This was revealed in a survey by the Philadelphia 
Evening Bulletin, which classed it as a “serious 
economic dislocation to Pennsylvania’s 
large anthricite area if it extends 
throughout the hard-coal-consuming 
territory.” 

Evidently the convenience of oil as 
well as its cleanliness are factors too desirable 
to ignore without regard to cost. 

It will be short sighted if efforts are made to 
thwart this trend. Laws could be passed under 
the guise of conservation to deny home owners the 
right of change. What is needed is an alert coal 
industry. Improvements are needed in coal han- 
dling equipment and the coal industry have been 
slow in providing them. 

Both government and industry should look 
upon coal and oil as sources of energy. There is 
no doubt that.coal can be converted into motor 
fuel. Each should be conserved by more efficient 
use. 


Change 
To Oil 


iS THE matter of cost the prospect for chemical 
rubber is not assuring in the opinion of Dr. Waldo 
Semon, B. F. Goodrich Rubber Company technical 
director, who spoke before the National Industrial 
Chemical Conference in Chicago last 
month. 

His estimate that synthetic rubber can 
be produced on a peacetime basis of 10.7 
cents per pound was tempered by the 
admission that his calculation does not include 
amortization and profit. Along with it set forth 
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complete new 


handbook on 


CAUSTIC 
SODA 


Traditional Dow services and product-qual 
are now supplemented by an interesting 

publication containing comprehensive pet 
nent information and technical data on b 
Caustic Soda. This book is available, with 
charge, to all users of this important produ 
For your copy, write the nearest Dow Sa 
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the fact that plantation rubber during the 1935-38 
period could have been delivered into this country 
for 12.2 cents per pound. 

The close margin of cost was offset by other 
considerations, which reveal steady progress in 
chemi¢al rubber, tianufacture. Average» cost: of 
GR-S rubber thas far has been 34 cénts per, pound. 
But he paid this compliment to: the-industry: 


“GReScis bettér thanithe best\Germansynthetic,” 
Buna-S;"tasier to mix “and handle, easiér to build’ 


into finished products, gives better performance 
in service. Germany never was able to use more 
than 50 percent Buna in tires, whereas»'the ’S-3 
tires on our cars today contain less than one per- 
cent natural rubber.” 

He predicted that future development will bring 
the use of several chemical rubbers into a single 
casing, a special product for coating cords, one 
for the sidewalls and another for the treads, with 
still a different product for inner tubes. 

He recommended maintenance of at least 200,000 
tons of annual chemical rubber capacity regardless 
of economics. 


Is ALL the speculation on postwar prospects 
scant attention has been given to the assurance of 
a high-octane motor fuel from the plants that are 
equipped with catalytic cracking units, Making a 
motor fuel of at least 80-octane rating 
will be a simple accomplishment in these 
units. 

Indications are that not more than 
100,000 barrels of 100-octane aviation 
fuel will be needed when. hostilities cease. This 
will leave the base stock of at least 400,000 barrels 


Octane 
Rating 


of aviation fuerte, be turned into ordinary motor, 


fuel. In »this use ‘it-awill .provide.niore..than ‘the 
400,000 barrels’ofvawiation fuel it replaces, 


This prospect exists.zegardless of thé»need. for 
ordinary motor fuel *efs80-octane-.rating..As one 
man put it, “many of ‘these plants can hardly make 
a fuel of octane rating lower than 80.” 

It will draw a sharp line within the industry. 
Immediately there will be a frantic effort to match 
this accomplishment in the present .war-products 
plants. For the larger plants the accomplishment 
will involve only the’ speriding of sufficient money 
to provide the catalytic unit. 


But the smaller. plants as yet have no. wide 
selection of catalytic processes., Only two have 
been built on Small scale requirements. “All de- 
signers, however, are working to perfect the small 
plant compliment of. the:catalytic cracking unit. 
That it will come is unquéstioned. The hope“is 
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that available processes are offered in number 
sufficient to stimulate competition. It may be a 
few years before the automobiles of the nation 
need fuel of higher than 80-octane rating. But the 
refining industry will appreciate the assurance 


thatthe procéSses are réady ahead of actual need. 





T IS. encouraging to.observe the efforts of in-. 


-~ dustry to put research before the public in proper 


light. Research is an effort to make things at lower 
cost or of better quality ; an effort to bring some- 


thing new into existence; an effort to — 


gain more profit. 
- a For too long the research labora- 
tse 


tory has been treated as a sacred pre- 
cinct. Men and women who worked 
there were little less than shunned and looked 
upon as favored individuals, Fellow employes held 
an attitude of resentment and the public was in- 
different. 


In large measure .this was the result of the 
attitude of executives. They sought to keep de- 
velopments secret, which may be necessary. All too 
often they sought to maintain equipment and 
processes in service by iia he the develop- 
ments of research. 

That attitude is losing its ‘ention Research 
is coming into advertising copy so the public can 
understand what goes on when men set ane to 
find a new or better method. 

Successful research creates more jobs and that 
is an accomplishment well worth space in publica: 
tions. 


| ater this year information became available 


tothe effect thatthe Everett refining plant. of... 


Colonial Beacon, OilCompany had a record of 685 — 


days without a lost-time accident. The aeéomplish- 


ment was accepted as a result’ of a 


super Shea, Colonial Beacon vice president, 
Safety was invited to reveal the® 

By the time his tice wad ied 
in July the safety record had extended-to- 
days. (Between receipt of the manuscript” a 
printing there was some fear of an accident hei. 
ing a good story.) 

But November 30 the plant personnel became 
recipient..of .a_special_award, made.available by 
the board of governors of the National Safety 
Council, and the no-lost-time accident record stood 
at. 1008 days. 

Along with congratulations, here a 4s a wish that 


~ the total is still climbing. 


freshing viewpoint in safety and Paul C. : 
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Fractionating Heat Exchangers Pressure Vessels 
Columns Condensers Kettles, Vats 

Bubble Towers Coking Drums Dryers 

Evaporators Tanks Special Equipment 


DEVINE-BUILT 
TOWER 


10 Ft. Dia. x 71'3" 


The DEVINE plant 
is equipped to build 
vessels of any size 
to ASME or API- 
ASME code speci- 


fications. 


DEVINE offers years of experience in the oil refining field, plus the 
most up-to-date fabricating methods. DEVINE Engineers are pre- 
pared to design single units or complete layouts, or the equipment can 
be built from your own drawings and specifications in Devine’s modern 
shops. In either case, you can be certain the completed job will meet 


the most exacting requirements. Let DEVINE Engineers figure on 
your next job. 


J. P. Devine Division 
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The Automatic Electric Timer 
In Refinery Processing 


J. J. LOUSTAUNAU, E. B. Badger & Sons Company 


Many advances and developments have been 
made during the past decade in petroleum refining 
and associated chemical industries. Some have been 
achieved in the orderly and methodical manner 
typical of progressive engineering application. Others 
have been more spectacular and to the average per- 
son, startling in their conception and accomplish- 
ment. The rapid growth of high-octane gasoline re- 
fining capacity and the development of synthetic- 
rubber production from little more than pilot plants 
to plants capable of producing more synthetic rubber 
than our prewar demand for natural rubber, are 
perhaps in this latter category. Those who have been 
engaged in the development, engineering and con- 
struction of projects of this nature have shared in a 
closely coordinated effort of all the branches of engi- 
neering. The metallurgists, the mechanical engineers, 
the electrical engineers, the structural engineers, to 
mention a few, have had the opportunity to con- 
tribute and assist in the complete development of 
projects initiated in the research laboratories, the 
pilot plants and full-scale plants of the chemical and 


| petroleum engineers. The unique and specific re- 


quirements of the chemical and petroleum processes 
have given an impetus to the engineers in associated 
fields and have called forth not only the techniques 
and methods proven in other industries, but have 
required considerable ingenuity and originality in 
solving the problems presented. 

The application of automatic electric timing to 


| refinery and chemical processes is an outstanding 


example of a judicious and well-balanced mixture of 
techniques tested and proven in other industries, 
with engineering ingenuity and development of the 
highest order. Recent achievements in petroleum 
and chemical refining reflect credit upon this applica- 
tion. As the processes continue to develop in the 
search for new products and betterment in the re- 
fining of present products, it seems certain that new 
demands will be made of automatic electric timing. 
Processes now in the pilot-plant stage, it can already 
be seen will require this application in the full-plant 
scale. It is the intent of this article to describe the 
automatic electric timing installations in existing 
plants and to discuss briefly the features of a design 
that has proven_successful. 


Definition and Scope 


The term “automatic electric timing” may be ap- 
plied to a large number of devices; its meaning as 
limited to the scope of this article hence must be 
clarified. The ordinary electric clock is the most 
commonplace automatic electric timer. Practically all 


December, 1944—A Gulf Publishing Company Publication 





: ‘Thee ssconte pesabinaagic teeta arn 
refining and chemical plants. its development has been 
rapid and in step with the process developments. The de- 
signs described in this article have resulted from the 
combined efforts of the refinery and chemical-plant en- 
gineers, the consulting and design engineers and the 
process-timer manufacturers. All have made a substan- 
tial contribution to the development and application of 
process timers now in use. This work continues and each 
new application produces further improvements, 


Each new project is subjected to a searching analysis 
with a view to increased reliability, reduced cost, and 
simplification in design, manufacture and operation. 

The outlook for the future of electric process timing 
is encouraging. The rapid development of new products 
from petroleum, particularly in the related field of 
petroleum chemical projects, requires processes that 
depend to a great degree upon automatic control and 
automatic timing. With the background of experience 
developed in the petroleum-refining field, it is reason- 
able to expect that the electric process timer will con- 
tinue to find new applications. 








Ls 





automatic electrical control equipment makes use 
of some form of electrical or electro-mechanical tim- 
ing. Instrumentation in refinery and chemical proc- 
cesses is dependent to a large degree upon a mechan- 
ism which includes an electrically-operated timing 
device. 


By definition, any device that will repeatedly com- 
plete a fixed number of operations or functions in 
the same sequence and in the same time interval may 
be classed as a timer. The device that depends on 
electric power for its source of energy and con- 
tinuously repeats these operations at a fixed rate is 
an electric timer. The constant-speed electric motor 
meets these requirements and is found in the majority 
of electric timing devices. 

The automatic-electric process timer which is the 
subject of this article does not differ in its funda- 
mental design from any other electrically-operated 
timing device. It does differ in the manner in which 
its timing function is applied to achieve its major 
objective. This major objective is to control, by 
means of electric current, the operation of a large 
number of electrically-operated devices which regu- 
late flow, pressure and temperature in the refining 
or chemical unit. The control of these devices in 
accordance with a predetermined time sequence 
which is developed from the process requirements 
is accomplished with a cycle timer by means of its 
electric timing device, a constant-speed electric motor, 
and a number of circuit-making and -breaking de- 
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FIGURE 1 


vices, mechanically operated from the 
motor.. These devices. are either a 
sliding contact,.made. by.a moving. con- 
tact surface slowly passing across. a 
stationary contact surface, or a ‘snap-+ 
action Switch operated*from a rotating 
cam, The fact that processes now. in 
operation are.using timers. with...900 
such contact devices indicates .the 
magnitude ‘and complexity of process 
timers. 

The devices controlled by the flow of 
electric current from the timer may in- 
clude motor-operated valves, solenoid 
valves, or any mechanism. operated 
directly or indirectly by electric power. 
The sequence, duration and analysis of 
their operation may all, collectively or 
individually, be controlled by the timer. 
Operation of these devices in the re- 
finery or chemical plant is actually the 
operation of the unit itself. The electric 
timer, therefore, is the master operator 
or controller of the unit,in which it 
is installed. While manual operation, 
direct or indirect, of the timer-con- 
trolled devices is always possible, the 
automatic electric timer is indispensa- 
ble to their continuous operation in the 
proper sequence. 

A typical process timer is shown in 
Figure 1, which is the front view of a 
rotary type timer complete with push- 
button controls for the timer-operated 
devices. Figure 2 is the rear view of the 
timer dial, showing in more detail the 
actual contact-making arm and stationary contact 
pins. In this type of timer, the rotating arm which 
contains the moving contact surfaces rotates at con- 
stant speed, successively making contact with the 
stationary pins mounted in concentric circles. Since 
the arm moves at constant speed and the fixed pins 
are equally spaced, the time interval between each 
two contacts is the same. The term contact is used 
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here to describe the actual touching of the moving 
and stationary contact surfaces. By connection of the 
control circuit of the devices controlled by the timer 
in. series with.these.contacts, the sequence of opera- 
tion of the timer-controlled devices can be established, 

The left hand panel on Figure 1 contains the in. § ele 
dicating dial with pointer attached to the rotating. fj pli 
arm shaft showing the exact positiom of the arm at § a1 
any*moment; The dial is numbered in accordance J im 
with the numbering: of the stationary contacts shown § sut 
in Figure 2. In addition, a counter is provided, which § us 
registers the actual number of the contact being § op 
made at any instant. net 

The rotary timer illustrated in Figures 1 and 2 is § apy 
typical of one of several automatic electric process § pu: 
timers used in refinery processes. Others in use § the 
include the vertical timer and a rotary timer of recent § cot 
design which contains two rotating arms. ope 

The vertical timer has a contact arm moving § ene 
vertically on a rotating vertical jack screw. The § oth 
stationary contacts, small, flat, rectangular plates or § opy 
segments, are mounted in parallel vertical columns, § cat 
adjacent to the vertical jack screw. As the arm moves §f ver 
vertically on the rotating screw, spring-loaded J ope 
brushes in this arm contact the stationary segments, 
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FIGURE 2 






The rotary timer contains two rotating arms, each 
moving over a double row of flat rectangular plates 
or segments, mounted in concentric circles on 4! 
ebony asbestos panel. Spring-loadéd brushes, 
mounted in the rotating arm make contact wit 
the segments as the arms rotate. These circular 
rows are mounted directly one above the other af 
are enclosed by circular glass panels. This type a 
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the vertical. timer occupy. approximately the same 
panel space as the timer illustrated in Figure 1. 


Functioning of the Automatic Process Timer 


The most common method by which the automatic 
electric timer achieves ‘its objective in process ap- 
plications is by the closing of the control circuit in 
a magnetic motor starter. Since the control of flow 
invariably results in control of temperature or pres- 
sure, or both, the motor-operated valve finds wide 
use in timer-controlled processes. The typical motor- 
operated-valve application is controlled from a mag- 
netic reversing motor starter. For non-automatic 
applications, the control circuit is connected to a 
pushbutton station. Pressing one button energizes 
the closing coil in the starter, closing one set of 
contacts, thus operating the motor in a direction to 
open the valve. Pressing the other push button 
energizes the second coil in the starter, closing the 
other set of contacts which operate the motor in the 
opposite direction to close the valve. In these appli- 
cations, the sets of contacts are interlocked to pre- 
vent simultaneous operation. Control of the motor- 
operated valve from the process timeris accomplished 
by replacing the contact made by the pushbutton 
station with the contact made by the moving and 
stationary contact surfaces of the timer. Since most 
motor-operated valves are operated from 440-volt 
circuits, the motor starters used on timer-controlled 
valves are equipped with 110-volt control circuits. 
This is standard construction with motor-control 
manufacturers and does not involve special considera- 
tion. The use of 110 volts on the timer circuits 
naturally is preferable because of additional clearance 
and insulation required in the timer for higher 
voltages. 

In a similar manner, solenoid-operated valves can 
be controlled from the timer. The solenoid valve may 
control flow in a small process line or it may function 
as a pilot valve on a diaphragm-operated control 
valve. Ordinarily such applications are made with a 
télay in the circuit between the timer and the solenoid 
to avoid the passage of relatively high currents 
through the timer contact surfaces. 

Signal lights, alarm circuits, test circuits may also 
be operated from the timer. It follows that any func- 
tion controlled or operated by the flow of electric 
current can be initiated or stopped by the timer. 


Contacts 
The contact between the moving and stationary 
contact surfaces of the-timer exists for a very brief 
period, in the magnitude of a second, and it is neces- 


5 Saty to provide “sealing” contacts on devices operated 


from the timer. This consists of an auxiliary contact 
in the device which is closed when the operating coil 
i energized and is connected in parallel with the 
timer contact. Thus the timer energizes the operating 
coil during the one second duration of the timer con- 
tact, causing the auxiliary contact to close and keep 
the coil-energizing circuit closed beyond the duration 
of the timer contact. Opening of the circuit is norm- 
ally controlled by trip contacts in the controlled 
evice. 

Another method in use is the application of cam- 
operated switches. In this arrangement, the contact 
'smade by either a mercury-tube switch or a small 
shap-action switch. As the cam rotates, it raises a 
metal finger attached, to the switch, causing the 
switch to make or break the contact.at the high point 
of the cam. The timing is determined by the speed 
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and; shape of the cam. This typeof timing, control 
has been used in several war plants. A single cam is 
used for each control point required.and these cams 
are assembled on a shaft driven by a constant-speed 
motor. Figure 3. is a photograph of this type of 
process timer. The unit shown consists of two shafts, 
each with 41 four-inch-diameter cams, driven by 
constant-speed. motors. A small cam-type master 
timer controlling the starting and stopping of the 
two shafts, is also included in this particvlar unit. 

The cam-type timer finds application in processes 
requiring a smaller number of control points, The 
physical limitations are apparent when Figure 3 is 
compared to Figures 1 and 2. The rotary type pro- 
vides 900 control points, compared to the 82 shown 
in Figure 3. 

However, processes requiring several groups of 
control points with the points in each group operating 
in accordance with a fixed sequence, and the groups 
operated in a fixed time relation with respect to 
each other, provide a wide field of application for 
the cam-type timer. Where the interval between the 
groups is large and the operations in each group 
occur over a short interval, the use of relatively high 
cam speeds, the minimum speed being about 1 rev- 
olution in 10 minutes, together with a master timer 
starting and stopping the shafts, provides a satis- 
factory solution. Due to the mechanical features 
involved, the precision of the timing obtained with 





FIGURE 3 














the cam+type timers is somewhat less than that 
obtainable with the types previously described. 

A modification of the cam-type timer which em- 
ploys air poppet valves to control the operation. of 
diaphragm-operated valves has found process appli- 
cation. In this design the rotating cams raise or lower 
the poppet valve stems to increase or decrease the 
flow of operating air to the diaphragm valves. 

The foregoing has described methods by which the 
straight control, i.e., starting or stopping, opening or 
closing, of mechanical devices in process units can 
be achieved by the process timer. 

The automatic sequence control of the mechanical 
devices, which is control of the time interval between 
operations or of the duration of operation is the 
essential characteristic of the automatic electric 
timer. 

This timing is achieved by controlling the rate at 
which the circuits are made or broken. For example, 
to open one valve for a half-hour period at the be- 
ginning of every hour would require a timer making 
contact to open on the hour and for closing on the 
half hour. A rotating type operating at a speed of 
one revolution per hour with two fixed contacts, 
one at the 0° mark on the circular panel and one at 
the 180° mark would suffice. The opening control 
circuit would be completed at the 0° contact and the 
closing circuit would be completed at the 180° con- 
tact. If an additional valve to open 15 minutes after 
the first valve and remain open for 30 minutes also 
is added, we merely add a contact for opening at 90° 
and for closing at 270° on the circle. This can be 
continued until we may have a stationary contact 
surface located at every degree on the circle. In this 
instance a timer with the arm rotating at a rate of 
one revolution per hour would make a contact every 
10 seconds. By a change in the speed of the rotating 
arm, almost any time interval could be obtained be- 
tween contacts. 

On rotary process timers now in operation, as 
many as 900 to 1200 or more stationary contact sur- 
faces have been installed with the rotary contact surface 
designed to operate at speeds ranging from one complete 
revolution in 20 minutes to one complete revolu- 
tion in 60 minutes. Not all of the 900 contacts are 
connected to controlled devices. It is well to note 
that the number of controlled devices alone does not 
determine the number of stationary contact surfaces. 
The total number is actually determined from the 
time required to complete all the control contacts, 
i.e., total timing cycle, and the shortest interval 
between any two. It is normal design practice to 
divide the minimum interval into the time required 
for the complete cycle and install a number of fixed 
contacts equal to the quotient. For example, we may 
wish to control 20 operations in a 60-minute period 
with the first 5 spaced one minute apart, the next 
10 spaced three minutes apart and the final 5, five 
minutes apart. A rotary timer with 60 stationary 
contact surfaces equally spaced on a circular panel 
and an arm rotating at one revolution per hour would 
accomplish this. Only 20 of the stationary contacts 
would actually be connected to the device-control 
circuit. Equal spacing of the stationary contact pro- 
vides complete flexibility and permits changing the 
interval between operations as required by changes 
in process requirements. The cost of the additional 
a contact surfaces is more than offset by the 
gain in flexibility. Furthermore, with a large num- 
ber of controlled circuits, and operations of different 
duration, it may be found that several operations 
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should occur at one contact. This situation is yp. 
desirable ‘since it will result in troublesome feed. 
backs, and it therefore becomes necessary to spread 
the operations’ over ‘adjacent contacts: If the fixed 
interval between contacts is relatively small and con- 
tacts are equally spaced, the distribution is readily 
accomplished. 


While the foregoing discussion has used the rotary 
type timer as an example, the same remarks apply 
to the vertical and other rotary types of process 
timers. 

The timing element is introduced into the cam 
type timer in a somewhat different manner. The cams 
are mounted on a shaft which rotates at constant 
speed. The relative angular position of the cams on 
the shaft determines the timing sequence. This fact 
has an advantage in that the cams may be reset to 
any position on the shaft or adjustments made in 
their positioning to permit modifying the timing 
sequence. Also the shape of the cam itself can be 
made to determine the duration of the making or 
breaking of the contact. 


Design 


The description and functioning of the automatic 
electric timer have been presented without reference 
to the actual design details. There are certain specific 
requirements that must be met in any design of an 
automatic electric process timer. Since the instru- 
ment may be the master controller of a refining unit 
processing large volumes of charging stocks, careful 
attention and analysis must be given to its design. 

The primary requisites include reliability, sim- 
plicity of design, ease of operation, and flexibility. 

Reliability means that the instrument must operate 
with the highest degree of dependability and accuracy. 
It must be rugged and capable of performance equal 
to or better than that of the other electrical and 
mechanical devices in the unit. Its requirement in 
this respect is perhaps greater than that of many of 
the components within the unit for it is possible to 
install spare pumps, motors, etc., and to bypass other 
equipment to a limited extent in the event of mechani- 
cal failure. The electric timer, because of its com- 
plexity and cost, ordinarily is not provided with a 
spare, and failure of the timer results in a shutdown 
of the process unit. 

Simplicity of design is naturally desired in any 
device which because of its nature is inherently 
complex. The cost of installation and operation cat 
be held to a minimum only by elimination of all 
extraneous items and rigid adherence to funds 
mentai circuits and essential functions. Freedom 
from maintenance problems is also a major advantage 
gained when the design is simplified. 

The need for ease of operation is obvious. At 
automatic electric timer must be capable of oper 
tion by the average plant operators. The controls 
must be accessible, properly identified, and of 3 
number consistent with minimum operating require 
ments, and must permit control or operation of the 
timer under all process operating conditions. 

Flexibility is required because of the necessity fot 
making changes in the sequence established by the 
timer in order to meet modified process requirements 
In certain applications, variations in charging stock 
may make it necessary to change the duration of the 
complete time cycle or to change the duration d 
component parts of the cycle. The design must perm! 
this with minimum effort and delay. 

Fundamentally, the automatic electric proces 
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timer consists of an electric motor, mechanical drive 
mechanism, contact-making devices, connection’ de- 
yices and terminal blocks, and timer control circuits 
and related devices. 

The electric motor used in the typical process timer 
is a totally enclosed, self-cooled, single-phase syn- 
chronous type, 110-volt 60-cycle alternating-current 
motor. The motor rating is selected on the basis that 
normal output required is 50 percent of the motor 
full-load rating. Recommended practice has been to 
require two such motors installed on each timer with 
a manual shift lever to facilitate quick shifting from 
one motor to the other in the event of motor failure. 
The installation of two motors also permits alternat- 
ing from one motor to the other at periodic intervals, 
thus reducing the continuous duty on each motor and 
decreasing the probability of motor failure. 

The motor drives through a reduction gear to a 
gear train. The gear train is furnished with a set of 


change gears to provide the desired speed of rotation. 


or travel of the moving contact. Sizes of gears are 
selected to give speed variations over the range re- 
quired by the materials being processed in the unit. 
A mechanical arrangement which includes a shift 
lever is used to permit changing of gears without 
stopping the timer. 

The motor normally is provided with a magnetic 
brake and a centrifugal switch. The purpose of the 
brake is to insure immediate stoppage of the motor 
upon loss of power. Protective relays, to be described 
later, will open the motor circuit upon failure of a 
timer-controlled device, such as a motor-operated 
vaive, to function properly. Overtravel cannot be per- 
mitted ‘since the operator must know the exact timer 
contact on which the failure occurred in order to 
take the necessary corrective measures. The mag- 
netic brake connected in parallel with the motor 
winding, stops the motor instantly upon loss of 
power. 

The motor centrifugal switch is a protective de- 
vice which operates an annunciator circuit in the 
event the motor slows down appreciably or ceases to 
rotate. The annunciator, consisting of an alarm bell 
or horn and an indicating light, calls immediate at- 
tention of the operator to the fact that a motor 
failure has occurred. 


Mechanical Drive Mechanism 


The mechanical drive mechanism on the rotary- 
type timer consists of the change gears above de- 
scribed which drive the main gear attached to the 
shaft of the rotating arm. On the vertical type timer, 
the change gears drive a main gear on the vertical 
jack screw which, as it rotates, causes the moving 
arm to travel vertically. At the end of the vertical 
travel in either direction, a mechanically operated 
motor switch reverses rotation of the motor which in 
turn reverses the jack screw and direction of travel 
of the moving vertical arm. 

_ The contact-making devices on the rotary type, 
illustrated in Figure 2, consist of stationary pins 
mounted in concentric circles on a bakelite or ebony 
asbestos panel. The moving arm carrying the same 
number of contact-making brushes as there are con- 
centric circles, moves over these pins, making con- 
tact successively down a radial line of pins from the 
outer to the inner circle. The brushes are arranged to 
give a quick make. A slow break contact is permissible 
since the circuit is broken by an auxiliary contact in 
the controlled device. The material used for both the 
Pins and the brushes is a copper alloy selected for its 
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low electrical resistance and its wear-resistant quali- 
ties. The brushes are actually leaf-spring’ contact 
fingers. These are connected to a common wire and 
each makes contact witha pin for approximately one 
second. They are necessarily precision mounted so 
that only one contact is made at a time. The other 
types of contact-making timers use’ the flat plates 
or segments, either in vertical rows or concentric 
circles, for the stationary contacts and mount. these 
segments on the ebony asbestos panel by means of 
small bolts terminating in a plug connector on the 
back of the panel. The material for these segments is 
an alloy selected for its low electrical resistance and 
its wearing qualities. 


The moving contact consists of a number of cylin- 
drical shaped brushes mounted in the movable arm. 
In addition, collector strips are installed alongside 
the segments and the circuit is completed from the 
segment through the brush and through the arm to 
the second brush on the collector strip. Normally, 
two brushes are installed to make contact with the 
plate and also with the collector strip. These brushes 
are spring loaded to insure positive contact. The 
diameter of the brushes is greater than the spacing 
between the segments, and an impulse switch, me- 
chanically operated from the drive mechanism, is 
used to energize the circuit only when the brushes 
are passing over the center of each segment. Pre- 
cision workmanship in mounting the segments and in 
the mechanical drive assembly to insure proper 
synchronization of segment contact and impulse has 
been achieved as evidenced by the large number of 
these units in successful operation. 


The problem of connecting the control circuit leads 
from the controlled devices to the timer contacts has 
presented some interesting conditions and resulted 
in a relatively simple but effective design. The prac- 
tice followed has been to terminate the control leads 
on a master terminal board equipped with through- 
threaded studs and nuts to receive the conductors 
from the control circuits. The leads from the pins on 
the rotary timer are likewise wired to a timer ter- 
minal board containing studs that terminate on the 
opposite side of the board in a male fitting for a jack 
connector. These two terminal boards are mounted 
adjacent to each other and one end of a short flexible 
lead is attached to the through stud by means of a 
terminal and nut. The other end of the lead termi- 
nates in a female fitting for attaching to the fitting on 
the timer terminal board, The installation is rela- 
tively simple since one end of tae flexible lead is 
fastened to the proper control lead terminal and the 
other end is plugged to the corresponding stationary 
contact terminal. 


Changes in sequence or timing are made by re- 
plugging the jack connectors. The same method is 
used on the other process timers described except 
that the rectangular segments terminate directly on 
the back of the panel in the male plug fitting. 

The controls normally provided for an automatic 
electric process timer include a handwheel or crank 
to position the timer manually, a starting push but- 
ton to energize the control circuits, a stop push- 
button to stop the timer, and a trip relay circuit to 
stop the timer automatically in the event of failure 
of a timer-controlled device to operate properly. 
Reference to Figure 1 shows one arrangement of the 
handwheel, pushbuttons and indicating lights. 

Manual positioning is accomplishd by means of 
crank or handwheel on the timer panel.. Normally 
disengaged, it can readily engage the drive mecha- 


{465} 85 














nism to permit moving the timer contact surfaces to 
the desired position. 

For a further description of the timer control cir- 
cuits-and their functioning, reference should be made 
to Figure 4. This shows a typical timer control circuit 
which, with slight modifications, can be applied to 
the average automatic electric process timer appli- 
cation. 

The devices shown in Figure 4 are identified as 
follows : 


R= Manual relay coil 
PB1=—= Manual pushbutton 
PB2= Stop pushbutton 
L,= Manual light 
L,= Automatic light 
PB3= Automatic pushbutton 
S= Automatic relay coil 
M, = Timer Motor No. 1 
M;= Timer Motor No. 2 
MS = Motor electric switch 
T & T’=Trip relay coils 
F1, F2, F3, etc. = Contacts in timer controlled devices which 
close on failure of device to operate properly. 


The functioning of the control circuits is most 
readily understood by following the normal step-by- 
step procedure required to place the timer in auto- 
matic operation. The first step is the setting of the 
timer controlled devices. The opening or closing of 
the valves and setting of devices controlled by the 
timer must be done in accordance with some point of 
the operating sequence. The next step is to place the 
timer in the proper position corresponding to this 
point. After the timer has been manually positioned 
to correspond to the setting of the timer-controlled 
devices, the ready button is pressed, energizing the 
manual relay coil R. Contacts R1, R2, and R3 close, 
thus energizing the control bus A-B and illuminating 
the ready light. Since a momentary contact push- 
button is used, the R3 contact seals in the relay 
coil R. 

The manual or “ready” operation serves a definite 
purpose. It permits the operator to energize the con- 
trol bus and if necessary, permits operation of the 
electrical devices, motor-operated valves, solenoids, 
etc., by means of the manual pushbuttons provided 
for these items and located on a panel adjacent to 
the timer. Furthermore, it slightly lengthens the 


starting operation of the timer and permits the | 


operator to make a final check of the equipment. The 
illumination of the manual light is evidence that the 
control circuit is energized. 


Pressing of the automatic pushbutton, PB3, ener. 
gizes the automatic relay S, closing contacts §S,, S, 
and S,. Closing of contact S,, seals in the relay, 
Closing S, starts the motor, and closing S, closes 
the circuit to the nioving arm of the timer. Thus, 
pressing the automatic pushbutton PB3 starts the 
timer operating, illuminates the automatic light L, 
and as the control circuits are closed by contact of 
the moving and stationary surfaces, the devices con- 
trolled by the timer function in the proper sequence, 


When the trip relays T or T’ are energized, the 
normally closed contacts T, and T,’ open and as 
reference to Figure 4 will show, their opening stops 
the timer motor. Two trip relays normally are used 
to avoid the possibility of failure of one to operate, 
The timer itself energizes the trip circuit as the fol- 
lowing description shows. A timer-controlled device, 
such as a motor-operated valve, requires a definite 
time to complete its opening or closing travel. High- 
speed motor-operated valves will open or close in 9 
to 10 seconds. To check the operation, a multi- 
contact switch operated by valve-stem travel is con- 
nected to the valve stem, either by a mechanical 
linkage or a gear train. One contact on this switch is 
set so that it is closed except when the valve is com- 
pletely open, at which time it is open. This is called 
the open test contact. Another contact on this switch 
is set so that it is closed except when the valve is 
completely closed, at which time it is open. This is 
called the closed test contact. Each of these ‘is con- 
nected directly to a stationary contact surface on the 
timer, which is contacted by the timer moving cor- 
tact 12 to 14 seconds after the contact to open or 
close the valve has been made. For example, assume 
the stationary contacts are 2 seconds apart and con- 
tact No. 30 is connected to the opening circuit on 
valve No. 1. The open test contact for valve No. ! 
would be connected to No. 36. If the valve failed to 
open completely in 12 seconds, the moving contact 
surface in touching No. 36 would complete the circuit 
through the open test contact on the multi-contact 
switch at the valve, through the coils T and T’, thus 
energizing the coils, and contacts T, and T,’ would 
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open. The F contacts in Figure 4 represent the open 
and close test contacts referred to above. 

The timer would immediately stop and the opera- 
tor, observing the position of the arm on timer dial 
would know that valve No. 1 had failed to open and 
would take the necessary corrective steps. 

Figure 4 shows that when the test circuit is ener- 
gized, the motor stops, and both the manual and 
automatic lights are extinguished. To restart the 
timer, the operator must first de-energize the. trip 
relays by pressing the stop button PB2. The trouble 
causing the trip relays to operate must, be corrected 
either before or after pressing the manual button. 


| Then the automatic button may be pressed to re- 


start the timer. ; 

With slight modifications, the trip or test circuit 
can be applied to any timer-controlled device. Essen- 
tially, it requires a switch. which is mechanically 
operated from the device and which is open only 
when the device has functioned properly, This switch, 
when connected in series with a stationary timer 
contact which is separated by a suitable time interval 
irom the timer contact initiating the operation, will 
set up the test circuit. The time interval is deter- 
mined from the time required by the device to com- 
plete its normal operation properly. 

Further clarification.of the control circuits asso- 
ciated with the timer is gained by reference to Figure 
3. This figure shows the typical motor-operated 
valve-control circuits and the manner in which they’ 
are connected to the timer. 

he circuit elements shown in Figure 5 are as 

follows : 
T&T’ — Trip relay coils—Refer to Figure 4. 


SW — Multi-contact switch operated by valve motion. 
TS — Torque switch—opens when valve seats. 
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MS — Valve motor controller—control circuit—Note that 
the line contacts in the motor circuit are not shown. 

C,— Valve motor controller closing coil—When ener- 
gized, closes line contacts to motor, so that motor 
rotates to open valve. — 

C:— Valve motor controller closing coil—When ener- 
gized, closes line contacts to motor, so that motor 
rotates to close valve. 

X — Auxiliary contact in control circuit..When Cy, is 
ape tre X closes across 3 and 4, before breaking 
1 and 2. 

Y — Auxiliary contact in control circuit. When C; is 
rg 9 Y closes across 7 and 8, before breaking 

and 6. 
OL— Contact which opens when. overload element in 
motor circuit overheats due to overload. 
G & R— Valve position indicating lights. R is illuminated 
when valve is ‘closed, G when open. 
OP — Stationary timer contact for opening: valve. 
OT — Stationary timer contact for testing opening of 
valve. 
CL — Stationary timer contact for closing valve. 
CT — ems timer contact for testing closing of 
valve. 
TA — Timer arm with moving contact surface. 
S:— Contact in.S relay—Refer to Figure 4. 
A & B— 110-volt control power—Refer to Figure 4. 


The circuit is shown in Figure 5 with the valve in 
the closed position. When the moving timer arm 
contacts OP, the circuit is completed from A to B 
through SW, C, and X. Energizing C,, closes X 
across 3,and 4, opens 1 and 2, and closes the valve- 
motor controller line contacts so that the motor ro- 
tates in the direction to open the valve. As soon as 
3 and 4 close, the circuit to B is held through OL. 
The motor continues to. operate until the valve is 
completely open and SW, opens. This breaks the 
circuit from A to B and stops.the motor. A: brief 
interval later, 12 seconds on a 9- to 10-second valve; 
the moving timer arm contacts OT and attempts. to 
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establish the circuit from B through the trip coils 
T and T’ to A, Since the valve has opened, SW, is 
open and the circuit is not completed. 

The closing operation is similar. This time the 
circuit is completed from B to A through TA, CL, Y, 
C, and TS, The motor rotates in a direction to close 
the valve and the circuit is broken when the valve is 
seated by opening of TS. The torque switch is me- 
chanically connected to the valve stem and is spring 
loaded so that a fixed seating torque must be exerted 
by the motor before TS will open. It recloses me- 
chanically when the valve is again started in the 
opening direction. The close-test circuit functions the 

same as the open test. 

As with the trip circuit, this control circuit can 
be adapted with modifications to other  timer- 
controlled electric devices. 

The use of the switch SW, operated by the con- 
trolled device, introduces another advantage. By the 
addition of contacts on this switch it is possible to 
establish electrical interlocks between the devices. 
For example, if it is desired that valve No. 1 should 
not open unless valve No. 2 is closed, an additional 
contact SW6, closed only when valve No. 2 is closed, 
would be wired in series with the opening circuit on 
valve No. 1. The possibilities for protective inter- 
locking of related devices are theoretically endless in 
this type of circuiting. Actually, ease of maintenance 
and operation establish a limit to the number of such 
interlocks. 

It is normal design to provide a means of electri- 
cally controlling the timer-operated devices independ- 
ently of the timer. In the case of a motor-operated 
valve, this is accomplished by the installation of a 
transfer switch and a stop-and-start button in each 
motor-valve controller circuit. The transfer switch is 
a two-position switch which permits placing the 
valve control on automatic, i.e., timer control, or 
manual, i.e., pushbutton control. 

The typical timer-control panel will thus consist 
of the timer dial in the case of the rotary timer of 
Figure 1, or the timer itself where the other types are 
used and an adjoining panel containing the transfer 
switches, pushbuttons and indicating lights for the 
controlled devices. Practice on refining plants has 
been to place these indicating lights in the relative 
position of the devices on a simplified process flow 
diagram painted either on the timer panel or above 
it. This permits the operator to gain a clear and com- 
plete picture of the functioning of the timer-operated 
devices at al! times and reduces the possibility of 
errors in operation. 

The description of the components of the auto- 
matic electric process timer and its function has been 
confined essentially to the rotary timer, since space 
does not permit a complete exposition of the varia- 
tions and modifications in other types. However, with 
slight changes, the same description and circuiting 
.can be applied to the other types, including the cam- 
type timer. 

The motors and mechanical drives on the cam type 
are essentially the same 1s on the rotary within the 
limitations of the design. As stated previously, the 
cam timers usually contain a motor driving a master 
timer, which in turn energizes the individual timers, 
each with its own motor and gear train, in accord- 
ance with a predetermined sequence. 

The contact-making devices differ but the method 
of terminating and use of terminal boards follows the 
rotary type. The control circuits of the timer itself 
are essentially the same. A manual or ready circuit is 
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first established and followed by the automatic circuit. 


The trip or test circuits can be arranged as described 
previously. 

Reference has been made from time to time of an 
annunciator or signal system used in conjunction 
with process timers. This is essentially a bell or horn 
together with indicating lights properly identified, 
There are several standard circuits that can be used. 
The use of a normally-closed circuit, which operates 
upon opening of a contact, is preferable. 

It is usual practice to include the motor centrifugal 
switch and the trip relay circuit in this signal sys- 
tem. In the event of motor failure, the horn sounds 
and the light on the annunciator, identified by name- 
plate, as motor failure, is illuminated. This immedi- 
ately calls the attention of the operator to the cause 
of the stopping of the timer. Likewise, on failure of 
a timer-operated device to function properly, the trip 
circuit and the signal circuit are energized again, 
telling the operator the cause of the stoppage. Experi- 
ence has shown that on processes using automatic 
electric timers, it is essential that failure of the timer 
from any cause must be brought to the attention of 
the operator at once. Signal circuits of the annuncia- 
tor type have proven successful. 


Explosive Hazards 
A discussion of the electric process timer is incom- 
plete without considering the possible fire or explo- 
sive hazards involved in its use. The timer itself 
operates at a low voltage and its contacts are quick- 
make and then broken by a device external to the 
timer. In the type using segments, as noted pre- 
viously, a separate switch, geared to the timer mecha- 
nism, does not energize the timer circuit until the 
brush is on the segment or stationary contact. Motors 
selected are of the tetally-enclosed type. The timers 
are located in control rooms which contain a large 
number of electrically-operated instruments and in 
all cases provision can be made for air conditioning 
the room or maintaining forced circulation of air. 
Since no lines carrying volatile liquids are brought 
into the control rooms, the degree of explosive haz- 
ard is slight. The type of construction described has 
been accepted as the most practical by refiners using 
electric process timers. The cost of making the 
timers shown in Figures 1 and 3 completely explo- 
sion-proof would be prohibitive, It is possible, how- 
ever, to obtain an explosion-proof timer for processes 
where a high degree of hazard exists. Designs are 
available and it appears that applications of the 
electric process timer to petroleum chemical proc- 
esses may employ explosion-proof timers. In it 
stances of this nature, the cam-type timer whose 
function is to bleed air mechanically from a pilot 
valve can be used, requiring only that the motor 
driving the cam shaft and the necessary control 
switches and indicating lights be explosion-prool 
Where several of the cam timers are controlled by 2 
master timer, electrically operated, the master timer 
can be enclosed in an explosion-proof enclosure. It1s 
possible that applications of this nature may be made 
in the future. 
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A. W. TRUSTY, Process Superintendent 
Premier Oil Refining Company of Texas 
Cotton Valley, Louisiana 


ConsipeRAaLe volumes of hydrofluoric acid 
of 30 to 60 percent by weight were produced between 
the period of 1876 to 1931. This coiorless, fuming, 
water solution was used for cleaning the sand from 
iron castings and for etching glass. It was shipped in 
lead carboys or in composition bottles. Anhydrous 
hydrofluoric was produced commercially in 1931. 
Use of the anhydrous acid for the manufacture of 
aviation alkylate in the alkylation process has ex- 
panded the manufacture of this acid considerably. 
The following plants manufacture anhydrous acid: 
General Chemical Company, Claymont, Delaware 
and El] Segundo, California; Kinetic Chemical Com- 
pany, Wilmington, Delaware; Pennsylvania Salt 
Manufacturing Company, Easton, Pennsylvania; 
Harshaw Chemical Company, Cleveland, Ohio; Nya- 
tex Chemical Company, Houston, Texas, and a plant 
at Tulsa, Oklahoma, operated jointly by Pennsylvania 
Salt Manufacturing Company and Ozark Chemical 
Company. “ 

The acid is made by treating calcium fluoride or 
fluorspar with sulfuric acid. 


Properties 


Anhydrous hydrofluoric acid has entirely different 
properties than that of the hydrofluoric acid solution. 
The specific gravity rises to a maximum of approxi- 
mately 1.259 at 80 percent strength and then drops 
off as the strength increases. The physical properties 
of hydrofluoric compared with sulfuric acid are listed 
in Table 1. 

The low freezing point permits it to be handled as 


| a liquid under all commercial operating conditions. 


Its convenient boiling point near room temperature 


enables it to be handled as a gas or liquid. Its high 
; fluidity and low surface tension enables the fluid to 


be easily pumped. Figure 1 shows the vapor pressure 
of anhydrous hydrofluoric acid. 


























TABLE 1 
Properties of Anhydrous Hydrofivoric Acid’ 
HF H2S04 
Molecular WORE aS ceslinieecen scheint eth: taectoien wigs): 20 98.1 
TO aetna, palate apie cane aptiday —117.4°F 50.9° F. 
Boiling ag OEE IEP SA i Pa ee er bd 66.9° F Decomposes 
poke vaporization, Btu, per pound.................- 543 326 
it; - «<i bddeabieh wes Ad's al ole ceria abies 1.0 @ 32°F. | 1.834 @ 68° F. 
TABLE 2 
Physical Properties for Commercial Strengths of Hydrofluoric Acid’ 
=: 
Strength of HF... .. 30% | 48% | 52% | 60% | 80% | 100% 
Dena: grams/cc @ 32° F...... 1.119 1.188 1.205 | 1.235 1.259 | 1.0006 
nsity Ibs./gal. @ 32° F........ 9.339 | 9.914 | 10.056 | 10.307 | 10.507 | 8.350 
Bolin” PONG ss 5 css meses - Fad —92°F.| —37 —31 —43 | —148.5| —117 
Co PPPOE, . 50). dba badannt Se 228° F. 223 214 185 lll 67 
Mposition of vapor at boiling . 
Point in wt. percent........... 19 72 90 99 99+ 100 
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alety With Hydrotlnoric Acid Alkylation 








E wartime rapid expansion of alkylation using an- 
hydrous hydrofluoric acid has introduced to the refining 
industry a new safety hazard. This acid is non-inflam- 
mable and therefore presents no fire hazard. The hazard 
is mainly a physiological one in the danger incurred by 
the operating and maintenance personnel. Hydrofivoric 
acid is the most destructive chemical to human fissve. 
The liquid attacks the skin, and the vapors when inhaled, 
cause ulceration of the mucous membranes. Contact of 
the acid with the eye causes conjunctivitis, or inflamma- 
tion of the mucous membrane. 

However, experience to date at manufacturing plants 
and at alkylation units where the proper safety precau- 
tions and safe practices are used have demonstrated 
that the actual danger to the personnel is no greater in 
the handling of hydrofluoric acid than are the common 
hazards involved in the operation of any cracking plant, 
steam boiler plant, or light-hydrocarbon unit. 

An attempt is made here to outline some of the safety 
suggestions that have been made and put in operation. 
It is hoped that this article might stimulate increased 
safety consciousness and that some suggestion might 
be put in practice which will lessen the hazard to the 
personnel. 











Strong concentrations of the acid penetrate the skin 
rapidly and pain is apparent immediately. First-aid 
treatment should be administered at once since the 
acid is absorbed rapidly and continues to penetrate, 
destroying tissue as it goes, until the acid is neutral- 
ized. 

In certain cases where contact is made with diluted 
acid, and particularly on the tough parts of the body 
such as the palm of the hand, where penetration of 
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Vapor pressure of anhydrous hydrofluoric acid 


{469} 89 





the acid is relatively slow, pain may not develop for 
several hours. It is these “delayed-action” burns, 
where the fluorine penetrates the tissue, which -are 
painful and require medical treatment. 

In the case of, burns with concentrated acid, or in 


the case of delayed-action burns, a subcutaneous in- ' 


jection of calecium-gluconate lactobionate is given by 
a physician or competent nurse. This injection forms 
a calcium barrier to neutralize the acid and stop the 
further penetration into the tissues. 

Large signs indicating the first aid treatment 
should be placed in a conspicuous place in the_first- 
aid room, shower rooms, and control rooms.’ The 
first-aid ‘treatment as recommended “by Universal 
Oil Products Company. is as follows: 


First Aid Treatment for Injuries from Hydrogen Fluoride 
(HF) Burns of the Skin 


1 bases from. hydrogen fluoride. maybe divided into. two 
classes; 

1. Burns,.from.high-concentration acid which are felt im- 

mediately. 

2. Burns from low-concentration. acid which may not be 

felt until hours after. contact. 

High-concentration acid burns should be treated at once 
as follows: 

1. Wash the contacted area for atleast 10 minutes,with 

warm, flowing water (about body temperature). 

. Daub the. affected area with a cotton swab soaked in 
3-percent ammonia. 

. Wash off the ammonia with water. 

. Rub magnesium-oxide glycerine paste (HF burn oint- 
ment) all over the burned area. 

5. Report to the first-aid room. 

The quicker this treatment is given the better the results 
will be. Work quickly but not frantically. 

Low concentration acid burns: 

In the case of low concentration acid burns, which may 
not be felt until hours after contact, wash with water, cover 
= HF burn paste and report promptly to your company 

octor. 


->w WN 


Eye Injuries 

If HF getsin the eye it should be washed for at least 15 
minutes in running water, and then normal saline solution 
should be applied. 

The doctor should see all eye injury cases as early as 
possible. 

Keep your eyes covered at all times while in the acid area 
to avoid all chance of getting HF in the eyes. 


Inhalation 


Inhalation of heavy concentrations of HF vapors should 

be treated as follows: 

1. Remove the worker from the gassed area to a clean, 
warm atmosphere. WARNING: Rescuer must be careful 
not to breathe gas himself. 

2. If breathing has stopped, the prone pressure (Schaeffer) 
method of artificial respiration should be started at once. 

3; Worker should be wrapped in blankets. Chilling should 
be avoided as the worker is susceptible to pneumonia in 
his weakened condition. 

4. An oxygen inhalator should be used as sdon as possible, 
even if breathing has not stopped. If breathing has 
stopped, the inhalator should be used while giving arti- 
ficial respiration. 

5. Call company physician at once and move patient to the 
hospital under his direction: if adequate facilities are 
available at the refinery physician can treat patient there. 

6. Under no circumstance should a man who has been 
gassed be allowed to stand, walk, or even sit up. Keep 
him lying down and as quiet as possible. If worker is 
moved to a hospital use a stretcher and keep him warm. 

7. In cases where the HF inhalation is accompanied by skin 
or eye burns, the attention to the lung injury must come 
first. The skin or eye injuries should be treated, as out- 
lined above, as soon as possible after preliminary care 
of the lung injury. 


Safety Practices 
The following safety practices are used at the 
majority of plants handling hydrofluoric acid: 
1. Instruction of New Employes. 
Each new employe is turned over to the safety 
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director for the time necessary to point out the loca- | 
tion of acid equipment, the location of restricted | 


areas, instructions in first-aid treatment and in the 
hazards inyolvedjin hydrofluoric acid. Each employe 
is later given, the Bureau of Mines first-aid training 
course, also instructions in the use of the oxygen 
inhalator. Thus each man is thoroughly acquainted 
with the properties and hazards of the,acid, and with 
the location of hazardous areas. 

2. Instruction of Local Physicians. 

The medical treatment of hydrofluoric acid burns 
is a new problem to the majority of the medical pro- 
fession. Pamphlets on the medical treatment of 
hydrofluoric acid prepared by the Universal Oil 
Products Company, for example, should be put in 
the hands of each local physician and hospital which 
might be called on for an:emergency treatment. 

It is also very important that the doctor be advised 
as to the nature of the chemical in cases of emergency 
treatment. For example, in a recent case a doctor 
treated hydrofluoric acid burns with mineral oil, not 
knowing that the burn was caused from hydrofluoric 
acid. The use of mineral oil was not the correct treat- 
ment and had the doctor been aware of the nature of 
the chemical, he would have used a_ water-soluble 
treatment. Oil-base salves or ointments usually make 
the conditions ,worse by, keeping the acid in contact 
with the skin. 

3. Restricted Area. 

The hydrofluoric acid area should be marked asa 
restricted area by means of yellow lines around the 
concrete and by means of signs, “Acid Area, Do Not 
Enter Without a Permit.” Before a maintenance 
worker enters the restricted area he must obtain a 
permit signed by the operator in charge of the area. 
Permit to Enter Restricted Area. 

Several companies are using the permit system and 
prohibit all workmen from entering the restricted 
area unless a written permit has been granted. The 
permit to enter is made out by the operator, area 
foreman or safety director, who at the same time 
checks the safety equipment required for the work 
to be done. 

Water Hose Available. 
A safety feature which has proven itself on a num- 





A IS the responsibility of the area operator or safety 
director, when issuing a permit te enter the acid area, 
to specify the type of safety equipment to be worn by 
the worker. The following classification generally is 
used: 

Class A Clothing: Eye shield and neoprene gloves. 

Class A Work: Visually checking operating equipment 
to observe pressures, temperatures, or flows. Mainte- 
nance work on any equipment that has been pumped 
out, flushed, vented, exhausted, and unheaded. 

Class B Clothing: Helmet and face shield, neoprene 
gloves, neoprene apron. 

Class B Work: Opening and closing valves. Removing 
packing from pumps or valves. Catching samples. 

Class C Clothing: Neoprene gloves, neoprene shoes 
and overalls, face shield and cap. An air-fed acid hood 
should be used for work where there is a possibility of 
a sudden acid leak or acid spray. 

Class C Work: Work on any equipment containing 
acid or acid-hydrocarbon, ‘such as breaking into lines, 
opening vessels, opening or closing badly stuck valves, || 
etc. 

Class D Clothing: Full coverage suit (zoot suit) with | 
outside air supply. 

Class D Work: Opening or closing valves in the pres- _ 
ence of acid leaks. Entering vessels that are not free of 
acid. - 





— 
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Safety Equipment Reouired: 


Neoprene Gloves 
WNeoprene-soled Shoes 
Rubbers 

Boots 

Rubber Overalis 
Neoprene Coveralls 
Rubber Coat 

Face Shield 

Hat 

Acid Hood” 

Chemical Respirator 
Dust Respirator 

Goggles 

Lamb Air Mover 
Protective Coverall Suit 
Stand By With Water Hose 


Remarks 











The Equipment to be Worked on Has Been: 


Drained of Acid 

Flushed With Hydrocarbon 
Exhausted. 

Exhauster Is Now On 


(Check) 





Signed: (Operator in Charge of Acid Area) 





Signed: (Person Obtaining Permit) 





One copy is to be filed in Contactor Control Room. 
One copy is to be kept by person obtaining permit. 











FIGURE 2 


ber of occasions is that of having available a water 
hose for all maintenance work. In case of an acid 
leak or in the case where acid comes in contact with 
a workman, water can be applied immediately to the 
worker or to the acid leak. 


One plant has several sections of fire hose perma- 


} nently connected to fire hydrants on two sides of the 


acid area. This fire hose is fitted with a ‘sg nozzle 
so that in the event of a serious acid leak the fog 
water can be used to dissipate the acid fumes and at 
the same time keep the spilled acid diluted and 


| washed away. 


Bracing of Small Lines. 

A number of the serious accidents have been caused 
by the giving away of small lines. It is general prac- 
tice in several plants to backweld the threads on all 
small lines and also to brace all lines less than 1 inch in 
size with a brace placed in such a way that the strain 
from the thrust of the valve handles will be mini- 
mized. Also, it is considered good practice at some 
= to install no acid lines of a size less than 34- 
inch. 

Operators and maintenance men are cautioned 
about opening valves on small lines and instructed 
to place themselves in such a position that in the 
event of a break the workmen will be able to step 
out of the way and avoid contact with the acid. 
Neutralizing Medium for Acid Spills. 

The base of the restricted area is covered with a 
layer of oyster shell or lime stone. The purpose of 
this material is to neutralize the acid in case of a 
dangerous spill. Several companies have found that 
the oyster shell tends to pack, thus preventing good 
drainage in the area, In some cases this oyster shell 
as been removed and the base paved with, concrete. 
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In this case an acid leak is neutralized with alkali 
from an overhead tank, or the acid is flushed away 
with a water stream from a fire hose. 


Color. Scheme for.Process, Lines. 


The following color \scheme.or a similar series of 
colors for the various lines and valvés.in the process 
area is recommended; the use of such a color scheme 
helps the operators to avoid mistakes by using the 
wrong lines and valves: 


1. Acid lines—yellow. 

2. Hydrocarbon lines—purple. 

3. Water lines—green. 

4, Air lines—blue. 

5. Exhauster lines—yellow with red stripes. 


Neutralizing Vats 

Neutralizing vats of approximately 10-gallon ca- 
pacity are placed at strategic point in the acid area. 
These buckets contain about 5 percent sodium car- 
bonate solution and it should be general practice of 
the operators when they leave the acid area to dip 
their rubber gloves in the alkaline solution and rinse 
in the water. A larger vat is provided for neutraliza- 
tion of all valves, meter parts, small lines and fittings 
before they are taken from the area for repair or 
other mechanical work. 

Safety Showers. 

Safety showers located in small buildings at con- 
venient spots around the acid area provide a quick 
source of water in case of acid contact. The showers 
have a tank provided with a thermostat for providing 
a large volume of water at a teniperature of approxi- 
mately 80 to 90 degrees. It is important that the 
temperature be approximately that of the body be- 
cause the use of cold water for prolonged washing of 
the body will give physical shock to the patient. The 
shower is operated by a floor treadle so that the 
victim steps on the treadle and is washed with a 
deluge of water. An alarm sounds when the showers 
are in operation. A red light is placed on the outside 
of the shower building and connected so that the 
light is on when the shower is in operation; thus an 
assistant will immediately know which shower is in 
operation and can render first aid to the patient. All 
first-aid supplies necessary for treatment of hydro- 
fluoric acid burns are kept on a shelf in the shower 
building. The shower building is provided with large 
placards showing the first-aid treatment for burns. 
Waste Drums. 

Drums painted yellow with the words “HF Waste” 
in large letters on the drums are placed in the acid 
area for discarded pump packing, rags and refuse 
which might contain traces of acid. These waste cans 
are periodically hauled away and the contents. burned. 
Care of Safety Equipment. 

Several companies have found the following plan: » 
to be the most effective for taking care of safety 
equipment : 

A room is provided with the proper neutralizing 
and washing equipment and one man is designated 
to clean up and store all used safety equipment. Used 
equipment, such as neoprene overalls, gloves, hoods, 
etc., is hung on wires suspended across the room. A 
spray of water from three directions is turned on to 
wash off any acid. After the washing and draining 
operation, the equipment is dried by steam heat. 
After drying, the equipment is stored and, as needed, 
is issued to the maintenance men in a manner similar 
to the issuing of tools. 

REFERENCE 


1Harshaw Chemical Company Pamphlet, Anhydrous Hydrofluoric 
Acid, July, 1943. 
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¥ rise of our petroleum technologists to meet 
the present war demands for aviation fuel, synthetic 
rubber and explosives and other war products has 
sent them into all the scientific fields. No longer are 
they content with materials that will do the job well, 
but they constantly strive to improve the apparently 
perfect product, even duplicating in a period of 
minutes changes that nature required millions of 
years to bring about. 

Man, once he had begun to get petroleum out of 
the earth, found that in many instances natural gas 
came ahead of it at terrific pressure. This was treated 
as a nuisance or hindrance, or at best as a thing of un- 
certain and local economic value. Although the value 
of natural gas as a fuel was always recognized, long 


Science in Natural Gas 


JAMES E. PEW, Director, and FRANK H. DOTTERWEICH, Technical Consultant 
Natural Gas and Natural Gasoline Division, Petroleum Administration for War 


‘avoided and intentionally wasted, now takes its place 
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SS of military necessity are a handicap in 
writing on a subject as active as processing natural gas. 
it simply would not be wise to publish all the facts. The 
authors of this paper have given due consideration to 
that handicap but they will have some encouraging ob- 
servations. 

Natural gas has become something besides a con- 
venient fuel. Already a carbon chain is being made from 
carbon black and this chain will permit making a syn- 
thetic rubber which will conduct electricity. Thus the 
dread of ice formation on airplane wings will be for- 
gotten. 

The authors have coined a new word ‘“‘Synthine”’ fer 
Fischer-Tropsch processing and singled out the making 
of an ingredient for improving knock rating of diesel 
fuel. 

Ceriainly the reserve of energy from hydrocarbons 
has been enhanced by what the chemist has learned 
about processing natural gas, and he will continue to 
improve the reserve total as he learns more. 

This paper was delivered before the meeting of the 
Texas Academy of Science in Galveston, November 10, 
1944, 






































before the advent of modern natural-gas practices 
and even at the present time, enormous volumes have 
been blown to the air, burned and lost. Today finds 
not only modern technologic precedures allowing fof 
the development and perfection of means of dif 
covery, production, transportation and storage @ 
natural gaseous hydrocarbons, but also the magit 
hand of science is now converting this increasingl 
valuable natural resource into newer and super forms 
of energy and into varied chemical ingredients from 
which may be derived amazing products—products 
that will allow us to be victorious and to continue if 
our way of life with better health and greater happr 
ness. Thus, natural gas, once looked upon with scorn, 
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beside its twin, petroleum, in comparative value, In To 
this paper, the authors will endeavor to direct major B Supe 
attention to science in natural gas; what has beet The: 
accomplished during the present emergency, together § Pow 
with what may come about in the period to follow. § Plan 
The scientist of the petroleum industry seems t0 Hons 
be the forgotten man in the current public discussion Men 
on how long our petroleum reserves will be sufficient d “ 
to meet the increasing demands for fuel and othet a 
useful products before we must turn to substitute in g 
sources. While such discussions are in progress, tht i | 
petroleum technologist is writing his name in tht off. 
scientific hall of fame by bringing about many a¢ & + aq 
vances in refining technique, chief of which is tht nde 
gethy 

cums 

Piston gauge pilot valve and separator assembly installed in rear be r 
truck body, Bureau of Mines mobile testing laboratory for mokiN BE grea; 






analysis of hydrocarbon fluids coming from gas-condensate reservols 





Equipment in which helium is separated from natural gas at Bureau of Mines Helium Plant at Amarillo, Texas 


production of enormous quantities of aviation fuel. 
To power long-range bombers and fighter planes, 
super fuels high in octane value must be produced. 
These fuels must be capable of developing maximum 
power at full throttle to better enable heavily-laden 
planes to take off and to climb and fight as condi- 
tions of war dictate—this property, termed “rich- 
} Mixture rating,” must be accompanied by a suitable 

‘lean-mixture rating” to enable the power unit to 
operate efficiently when cruising to and from the 
target or battle area. Thus, into one fuel is blended 
Ingredients to insure the power and efficiency, pre- 
requisites in all phases of modern aerial warfare. To 
effect this, the liquid fuel to power planes consists 
of a definite blend of base stock, iso-octane alkylate, 
sopentane, tetraethyl lead, ethylene dibromide, to- 
gether with additives of more recent perfection, like 
‘umene, 2,3 dimethyl butane and others that cannot 
be reported due to restrictions. It is true that the 
gteater proportion of this fuel’ finds its origin in 
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petroleum; however, it is equally true that the nat- 
ural gasoline fluids produced from the natural gas, 
oil, and condensate fields of the nation contain a far 
greater proportion of the key or critical components 
than are found in an equivalent volume of crude oil. 
These accomplishments are only made possible by 
the scientist’s ability to reduce, rearrange, and com- 
bine the molecules of petroleum and natural gas into 
definite geometric molecular patterns. In ever striving 
to perfect newer and better aviation fuel, it appears 
that the gas chemists find their syntheses from con- 
centrated light hydrocarbon fractions of ever increas- 
ing importance with unlimited possibilities, Thus, 
natural gas, although not the bulk raw material of 
our present and future aviation fuels, continues as 
one of the major sources for the production of super-+ 
quality ingredients. 

Rubber, quickly and in large quantities, was and is 
a wartime “must.” Every trick and process known to 
science has and is being tried to make more and 
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Products extractéd from natural 1 
' major raw material in the production of butadiene, 


better synthetic rubber. The amazing accomplish- 
“ments in the development and production of our new 
synthetic rubber, however, cannot reflect truly the 
terrific pace the rubber chemist has set to bring this 
out, Fo produce butadiene, one of the most im- 
ng ents of synthetic ru 







eing practically employed for its production. 
are not the 


betag employed in only 13 percent of the present 
authorized rated plant capacity. However, in the 
production of other rubber “musts,” like styrene and 
fillers. such as carbon black, natural gas plays an 
important role, especially in the latter. 


Carbon Black in Rubber 


Today’s synthetic rubbers, wherever they find 
their origin, in common with the liquid latex from 
natural rubber, are dependent for their toughness, 
and resistance to wear, in addition to their tensile 
strength, upon a submicroscopic derivative of natural 
gas—carbon black. Natural rubber and synthetic 
rubber have unusually low tensile strength in the 
pure state. To produce the desired strength and 
wearing properties, the scientist has developed carbon 
black to the point where the tensile strength of 
synthetic rubber is increased by 600 percent. Whereas 
natural rubber required one type of black, paint an- 
other and ink another, synthetic rubber requires yet 
another. With the development of satisfactory carbon 
blacks for the compounding of synthetic rubber, a 
new problem, or bottleneck, was encountered, that of 
compounding the black with the rubber. 

Thus, if the production of synthetic rubber was 
yesterday’s problem, its processing is today’s. Once 
again the scientist has made available new processes 
whereby carbon-black slurry is added to the liquid 
rubber, permitting a finished rubber with perfect 
distribution—a natural blend rather than mechanical. 
This achievement, together with a reported new 
continuous polymerization process, has the possibility 
of the greater use of synthetic rubber even after 
natural rubber is available, because these new proc- 
esses reduce the cost of synthetics in addition to 
producing a better product. These developments are 
continuous, with one of the latest and most outstand- 
ing being that of including a carbon chain, thus 
producing electrically-conductive rubber, Thus the 
dreaded ice formation upon airplane wings may be 
better eliminated by electrically-heated rubber cover- 
ing. Also, electrical-conductive products may allow 
for the dissipation of electric charge heretofore 
suspected as the cause of unaccounted for accidents. 
Again it appears that predictions, frequently voiced 
in the past, to the effect that synthetic-rubber prod- 
ucts or synthetic natural-rubber blends would pro- 
duce superior products at a lower cost than those 
manufactured exclusively with natural rubber, each 
day draw closer to reality. 

The use of natural gas as a raw material in highly 
efficient processes requiring a minimum of new 
critical construction materials has made possible the 
production of the immense quantities of explosives 
required for the war. The significance of ammonia in 
the production of explosives is well-known. Modern 
block busters find formaldehyde, ammonia, together 
with nitric acid, indispensable for the production of 
one of its major ingredients—hexogen. The produc- 
tion of these materials from natural gas has thrust 


* the latter to the fore in the present emergency. 
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_ Natural Gas and Steam 
Probing more closely into these accomplishments, 
it may be noted that this, to a great degree, has been 


made possible by the development of a process in | 


which natural. gas*:and steam react to produce 
hydrogen or a mixture of carbon monoxide and 
hydrogen with amazing overall yields. 

This process by which natural gas and steam react 
to form carbon monoxide and hydrogen is equally 
important in supplying raw materials for the produc. 
tion of peacetime products as it is products of 
destruction. As will be shown herein this may bea 
major source of raw materials required for the 
production of plastics and synthetic fuels. 

At the present time, there is much discussion re- 
lating to the use of the aforementioned process, to- 
gether with the Synthine (Fischer-Tropsch) process, 
the combination of which allows for the production 
of liquid fuels from natural gas. Naturally, the per- 
fection of such a combination of processes to produce 
liquid hydrocarbon fractions on a favorable economic 
basis could result in an enormous quantity of natural 
gas being used, thereby depleting our natural gas 
reserves. This means improbable, although the 
operation of pilot plants indicates a favorable eco- 
nomic conversion, with plans for at least one com- 
mercial plant under way. It appears that the Synthine 
process using natural gas as a raw material may be 
used to produce select hydrocarbon fractions, per- 
forming a duty similar to that of propane and butane 
fractions in the preparation of key components for 
aviation fuel—the bulk of petroleum fractions con- 
tinuing to come from crude oil. One of these select 
hydrocarbon fractions increases the cetane number of 
diesel fuel and gives promise of remarkable improve- 
ments to the present fuel supply for many diesel- 
powered ships. 

Synthetic plastics are fast becoming wartime sub- 
stitutes for critical materials, while some of them 
are among the critical materials: themselves because 
of superior qualities for certain specialized uses. In 
his development: of plastics, the scientist has opened 
new fields in which they exhibit unique properties. 


Some are like glass, others rubber, some resist corro- | 


sive chemicals of all types, still others exceed the 


resistance to vibration and fatigue failure that con- 


ventionally used metals exhibit. 


Into Plastics 

In this paper it is impossible to discuss exhaustively 
the properties and uses of all plastics for they appear 
to exist in endless numbers. However, a few of the 
more outstanding, which proven processes may pf0- 
duce from natural gas as the major source material, 
will be set forth. 

The gas chemist has used an invisible thread to 
produce the acrylic resins presently marketed under 
the trade names of Lucite and Plexiglas. This not 
shatterable plastic, approaching invisibility throug 
transparency, assures maximum visibility and s¢ 
curity to pilots, bombardiers, and gunners, is but one 
of the wartime wonders of the scientist. Additional 
properties like superior transmission of light ove! 
glass, the piping of so-called cold light, the ability 
to transmit the germ-killing ultraviolet light, should 
find it extensively used to insure brighter, healthiet 
homes of tomorrow. 

As the scientists’ knowledge of the larger molecule 
progressed, it was soon evident that the preparatio 
of purely synthetic fibers and filaments was possible 
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Thus, the perfection and production of Nylon, Vinyon canis. Just to what extent natural gas will serve as a 
and Saran followed each other in rapid succession. major raw material cannot be determined at present, 
The use of Nylon needs no comment. This superior but processes previously referred to suggest that it 
form of fabric presently going directly into the war may be a source raw, material in the production of 
tively § effort finds natural gas playing only an indirect role the important ethenoid and formaldehyde resins. 
ppeat # inits synthesis; however, Vinyon and Saran may be In order that scientific accomplishments may be 
of the § produced from the derivatives of natural gas under beneficial to mankind, they must be of proven prac- 
y pro: @ lavorable economic conditions. tical use—produced on a desirable economic basis. 
terial, § = Vinyon, like Nylon, possesses high tensile strength, Thus, the contribution of natural gas in such pro- | 
is odorless, tasteless, does not support combustion, ceedings resolves itself into a,quantitative study. A 
ad to § and is permanently water-resistant and mildew-proof. greater portion of the dry natural gas, chiefly meth- 
under § Naturally, it too plays an important role in the war. ane, presently being converted into chemicals, finds 
not: f Recently perfected processes suggest it will be made its major end product explosives, thus the results of 
rough —f available in ever increasing amounts through the use such a study are restricted. 
d se- § hydrocarbon gases as raw material. f 
itone J . Saran, another filament, is remarkably beautiful Growing Use 
tional  ' appearance, strong, durable, tough, flexible, abra- It has been pointed out that although dry natural 
ovet @ Sive resistant and immune to soaps. Saran should gas is of importance as a chemical raw material, 
bility JB ‘ind widespread use for many applications like drap- especially in the production of hydrogen, water gas 
hould  ¢ties, upholstering, etc., in addition to its outstand- and ammonia, present trends suggest that the heavier 
ithier # '"g application in the form of non-corrosive, non-heat fractions, like ethane, propane, and butane, are more 
conducting window screening. desirable for chemical processing. 
lecule As in the above, scientific progress insures. the A recent study of the production and disposition 
-ation | POduction of many valuable finishing agents, sol- of liquefied-petroleum-gas products by a special sub- 
sible J “eDts, plasticizers, detergents and synthetic lubri- committee included their use for the production of 
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chemicals in the United States exclusive of the West 
Coast.. This study* together with the estimated use 
on the West Coast indicates that a total of 389,127,500 
gallons of propane, butanes, and butylenes, separately 
and as mixtures, were used as a chemical raw ma- 
terial in 1943. The 1944 requirement, with the latter 
nine months estimated, was set at 478,022,000 gallons, 
an increase of 23 percent. These requirements do not 
include‘ butane for synthetic rubber and for iso- 
merized isobutane for aviation fuel, these having 
increased 260 percent and 270 percent respectively 
for the same period. There is presently going on 
stream or in the progress of construction a new type 
of commercial plant which will produce oxy-hydro- 
carbon chemicals and unsaturates like acetylene and 
ethylene. The former process, catalytic oxidation, 
employs preferably propane and butane as the raw 
material with the latter process, regenerative crack- 
ing, using ethane-propane mixtures. These recently 
perfected processes insure the production, in large 
quantities, of many of the useful products, previously 
mentioned, under favorable economic conditions with 
the ingredients of natural gas being used almost 
exclusively as the raw material. 

The search for crude oil has resulted in drilling to 
greater depths with increased discoveries of the 
so-called gas-condensate reservoir. These deep pro- 
duction operations are made possible by scientific- 
engineering combination insuring efficient geo-chemi- 
cal and geo-physical exploratory methods, together 
with effective ¢rilling.and production procedures. 

In the so-called gas-condensate reservoir, nature 
has failed to conform with the classic chemical laws 
and to cope with this unusual situation, it was neces- 
sary for scientific discovery to be practically applied 
over a relatively short period of time, so that the loss 
of underground valuable hydrocarbon fractions would 
be held to a minimum, It is significant to note that it 
was the engineers of the Texas Railroad Commission 
who were among the first to recognize this phenom- 
ena and who endeavored to control the production 
in such reservoirs to hold underground waste to a 
minimum. Representatives of this commission now 
actively continue their constructive work in the field 
and it is interesting to note that more progressive 
state regulatory bodies are now cognizant of these 
problems and are taking steps to insure the under- 
ground conservation of select hydrocarbon fractions. 


Condensate Fields 


The Petroleum and Natural Gas Division of the 
Bureau of Mines has turned virtually all its studies 
in the direction of supplying information needed by 
the Petroleum Administration for War and by the 
petroleum industry in conducting the war program. 
Two of the least publicized tasks entrusted to this 
division of the bureau have been the study of con- 
densate fields and their products and the program 
of supplying the large quantities of helium required 
in the war effort. 

The study on condensate fields and their products 
includes a complete analysis of the stabilized flow 
stream of both the gas and liquid under separator 
pressure and temperature, together with an estimate 
of reserves of condensate and probable recovery 
factors, supplemented with geological and engineer- 
ing data. In securing,all the essential data required to 
evaluate the productivity of condensate fields in ac- 





* The data reported herein are taken from the preliminary report of 
a special LP-Gas Industry Committee and are subject to revision. 
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cordance with the. war effort,.portable laboratory 
units, equipped with the most modern scientific equip- 
ment, have been designed, built and are now jp 
operation. The results of these precise investigations 
have been invaluable in the development of a pro. 
gram to supply the light hydrocarbon requirements 
of the war. However, due to the confidential nature 
of the information secured from the companies oper- 
ating in the areas studied, these reports cannot be 
published in their entirety, but it is hoped that a 
general technical study will be available after the war, 


Helium 


Of all the ingredients found in certain natural-gas 
streams, possibly none is of greater importance and 
value in war or peace than helium, one of the s0- 
called “noble” gases. Because of its chemical inert- 
ness, helium will not burn or explode. It has not been 
known to enter into any chemical reaction and in that 
it is the lightest gas known, except hydrogen, its 
scientific applications have become of invaluable help 
to humanity. To make possible the difficult and im- 
portant task of producing helium on a commercial 
scale, the Bureau of Mines assembled information 
relating to helium resources, perfected means for its 
extraction, and have trained the essential personnel. 
The United States government uses about 98 percent 
of all the helium produced, and the Bureau of Mines 
is responsible for all of the present production. The 
saga of these scientific and technical accomplishments 
of the bureau may be better evaluated when some of 
the more important uses of helium are considered. 

Whether ascending to record heights in the strato- 
sphere balloon or descending to the greatest depths 
of the sea ever visited by man, these operations find 
the use of helium unique. Today helium is used to 
inflate blimps used in anti-submarine patrol, fill 
barrage and meteorologic balloons, make diving 
and_caisson operations less dangerous, relieve human 
suffering, enable war industries to weld magnesium 
and other metals for airplane construction, and aid 
war activities in many ways. Tomorrow its use in 
promoting science, industry, transportation, and 
medical treatment will only be limited by the 
scientists’ ability to effect its maximum value. 

Fear has been defined as “lack of confidence.” Cer- 
tainly, the lack of confidence recently voiced in many 
circles relating to our future petroleum reserves is 
not justified in view of the scientists’ record to date. 
Scientific achievements in the past suggest that, as 
new problems arise in the exploration for and de- 
velopment of petroleum deposits throughout the 
world in locations heretofore considered difficult or 
impossible to pursue, their solution will not be want- 
ing. It is true that the quantity of petroleum and its 
products concealed within the earth is of a definite 
magnitude and that it is not being replaced as pro- 
duced; thus, the scientists’ activity is necessary and 
of value in securing a maximum recovery and efft- 
cient use of this natural resource during its produc 
tive period. As we draw near the end of world 
petroleum resources, which does not appear imminent 
in our normal span of life, we are assured not only 
of constantly improving products but also of satis 
factory substitutes produced from enormous stores 
of other natural material resources—all to be realized 
through the technologists’ accomplishment of the 
scientists’ dream, We have definite assurance of such 
things to come, witnessed by the amazing progress 
during the present emergency, through science 
natural gas. 
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Recent Experience With 


Chemical Removal of Scale 


From Condenser Tubes 


J. S. RUSH and W. S. JENNINGS 
The Dow Chemical Company, Freeport, Texas 


ki ORDER to meet the overload demands set by 
war production schedules and to maintain those 
schedules over long periods of continuous peak loads, 
the power industry in general and industrial generat- 
ing stations in particular have found it necessary to 
adopt new maintenance methods, tools and agents 
to keep power equipment in efficient operating condi- 
tion. The prewar practice of removing equipment 
from service for inspection and maintenance is not 
always included in setting today’s production sched- 
ules. Some-of the new maintenance methods adopted 
through necessity are proving to be efficient and 
practical. 

The Dow Chemical Company (Texas Division) 
Freeport power house incorporates six turbogenera- 
tors driven by steam at 400 pounds per square inch, 
gauge, pressure and 750° F. total temperature. All 
generators are 3600 RPM three-phase machines de- 
livering power on the main busses at 13.8 KV. Three 
units are rated 20,000 KW (25,000 KVA), two are 
1500 KW (10,700 KVA) machines, and one 10,000 
KW (12,500 KVA). The unit shown in Figure 1 is 
one of the 20,000 KW machines and has the longest 
station service record. This machine is the No. 1 unit 
referred to later in this article. The 10,000 KW unit 
is non-condensing and exhausts into a 30-pound per 
square inch, gauge, process steam system. The two 
1500 KW units are automatic 30 pounds per square 
inch extraction turbines exhausting steam in excess of 
extraction demands to surface condensers. The three 
20,000 KW units are normally operated full condens- 
ing. Two of these larger units are equipped with 
extraction for emergency or future use. 

All condensers are single-pass surface condensing 
with divided water boxes and using sea water sup- 
plied by two electrical motor-driven pumps. Figure 2 
is an end view of the pump side of condenser No. 3 
and is identical with the condensing units on ma- 
chines No. 1 and No. 6. Condenser tubes are No. 18 
BWG %-inch aluminum brass with flared inlets and 
tolled into Muntz metal tube heads. The three full 
condensing turbines are equipped with condensers 
tated 187,000 pounds of steam per hour with 17,800 
Square feet effective surface, 3240 tubes, and re- 
quiring 33,600 GPM of sea water. The condensers on 
the automatic extraction turbines are rated 100,000 
Pounds of steam per hour with 8780 square feet effec- 
tive surface, 2130 tubes and Yequiring 22,000 GPM 
of sea water, 

Condenser-cooling water is sea water taken from 
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the Freeport harbor channel near the mouth of the 
old Brazos River. The river has been diverted by a 
dam above the townsite and follows a new direct 
channel into the Gulf of Mexico leaving the old river 
bed from the townsite past the Dow Chemical plant 
to the Gulf as a year round navigable ship channel, 
turning basin and harbor. The sea water in the ship 
channel is ordinarily free from drainage water dilu- 
tions and contamination is considered negligible. A 
past source of contamination rating consideration was 
a sizeable discharge of waste water containing con- 
siderable amounts of calcium chloride and some 
residual lime entering the chanel a short distance 
below the intake of the sea water pumps. During 
flood tide a considerable amount of this material 
could be noticed as a milky turbidity in the sea water 
flume. An increase in alkalinity of the water was 
noticeable during these periods. Recent changes have 
diverted this source of contamination to another dis- 
posal channel. Chlorination of the sea water in the 
main flume has been maintained between 0.2 PPM 
and 0.4 PPM residual (Cl, to eliminate marine anima! 
and algae growth. 

Due to a favorable power factor load, all generators 
are normally operated in excess of their KW ratings. 
The condensers of the three 20,000 KW units regu- 
larly handle 15 to 20 percent more than their rated 
steam capacity. The two automatic extraction tur- 
bines normally operate with condenser loadings wel! 
below their guarantee ratings. Heat. transfer in the 


three large condensers is a factor reflected materially _ 


in the economy of operation. High hydraulic friction 
losses, tube flow restriction and scale deposits on 
tube surfaces become maintenance problems of the 
first order under these operating conditions. Inspec- 
tion of condenser surfaces a short time after the units 
were put into operation disclosed that a deposit of 
dark brown scale was collecting on the tube sur- 
faces. Pneumatic-driven rubber cleaning plugs failed 
.o remove this scale but removed silt and shell ac- 
cumulations. Marine debris and trash were reduced 
to a minimum by three screening operations at 
separated points in the pumping and distribution 
system. Standpipe-type manometers were, installed 
on the discharge lines of the condenser circulator 
pumps to indicate tube fouling and pump perform- 
ance. Every opportunity was. utilized to clean trash 
from the water boxes and to remove obstructions 
from the tube inlets. 

At the end of 10,000 hours of service Turbine No. 
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1 was removed from service for inspection and main- 
tenance repairs. The condenser water box heads were 
removed and the tubes cleaned with a water-lubri- 
cated wire brush. Tube tests made following 1. e¢ 
cleaning showed 32 tubes to be defective and leaking. 
One tube was removed for inspection and replaced 
with a new tube. The remaining 31 defective tubes 
were Sealed off with wooden plugs. One tube failure 
was identified as wet steam erosion from a turbine 
drain discharging into the condenser and a baffle 


was installed to eliminate future difficulty. Water 
erosion, dezincification and fabrication defects were 
charged with causing failure in the other tubes re- 
moved from service. Failure in most cases developed 
at a point approximately 6 inches from the inlet end 
of the tube. All plugged tubes were removed after 
17,000 condenser service hours. A total of 46 defec- 
tive tubes were replaced with new ones at this time. 

A short period of lowered load demand developed 
after 20,000 service hours allowing time for inspection 
and the cleaning of all condensers with pneumatic- 
driven rubber plugs. Job time and costs ran higher 
on this work than was planned due to the hard scale 
deposited on the tube walis causing the plugs to 
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stick in the tubes and requiring vigorous rodding to & 
remove them. This difficulty was of course more 
pronounced in the condensers with longer service 
records. Condenser performance was as a whole ve 
little better following this method of cleaning. The 
consistent trend toward lowered heat transfer rates 
insistently demanded solution of the scale-elimination 
problem. 

Scale formation in Condehser No. 1 after 25,000 
hours of service was affecting the heat transfer to a 


FIGURE 1 


Turbogenerator Unit No. 1, one of six 
in the power house of Dow Chemical 
Company at Freeport, Texas, shown 
with a section of the 13.8 KV switch- 
board in background. This unit is rated 
20,000 KW (25,000 KVA) and has the 
longest service record of the units 
furnishing power for the big plant. 


FIGURE 2 


Condenser No. 3 as viewed from the 

pump end. This equipment is identical 

with the installations on Units No, ! 
and No. 6. 


degree intolerable with economy of operation. Con- 
denser tests showed that the coefficient of heat trans- 
fer had dropped to 330 Btu per square foot degree 
hour at rated load against a clean tube corrected 
value of 591 Btu. These values converted into terms 
of cleanliness factor gave the low value of 55.8 per- 
cent. The load on Generator No. 1 was lowered to 80 
percent rated and the cooling water removed from 
one side of the divided water box. The head was 
removed from the water box out of service and the 
tubes rodded with a stiff wire brush. Tubes were now 
coated with scale untik the wire brush was forced 
through the tubes with extreme difficulty and the 
operation was completed with man-hour charges ™ 
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FIGURE 3 


Condenser No, 3 
inlet tube head 
and tube ends, 
showing scale de- 
posits before 
treating with a 
chemical solvent. 
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FIGURE 4 
Condenser No. 3 
inlet tube head 
and tube ends 
following _treat- 
ment with a chem- 
ical solvent. Same 
section shown in 


Figure 3, above. 
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excess of the normal. When cleaning was completed 
condenser performance tests showed the cleanliness 
factor to be 62.0 percent or an increase of 6.2 percent. 
The resistance of the scale to wire brushing indicated 


the need of a more effective tool. It was decided that: 


a small diameter pneumatic-turbine-driven descaling 
tool would be required. The generator load was again 
lowered to 80 percent rated and a total of 42 hours 
were spent removing the scale from the tubes in one 
side of the condenser with the air-driven tool. Con- 
siderable amounts of scale cuttings accumulated in the 
discharge-water box and it was necessary to change 
cutting bits on the tool every 8 hours due to worn 
cutting heads. Care, in operation of the tool was 
necessary to avoid damaging the tube metal. It was 
found impossible to remove all scale from the tube 
surface without damaging the tube. A condenser per- 
formance test run following the descaling of one side 
with the air-driven tool showed the cleanliness factor 
had increased to 63.5 percent. It was decided that this 
small 1.5 percent increase did not justify the time 
and expense necessary to descale the other side of the 
condenser. A chemical analysis of the scale cuttings 
removed by the air tool revealed a high percentage 
of calcium carbonate which suggested the possibility 
of using a chemical solvent, The scale analysis, con- 
denser dimensions and metal specifications were sub- 
mitted to the engineers of Dowell Incorporated. 
These men have pioneered the use of chemical sol- 
vents for removing scale from boilers, heat ex- 
changers and other industrial equipment. 
Following the decision to remove the scale from 
the condenser with chemical treatment a period of 
heavy-load demand did not allow further action until 
the completion of 27,500 hours of service. The load 
on the generator was then lowered to 80 percent 
rated and one side of the condenser drained. A sealing 
plate was installed in the discharge line flange and 
a 2-inch chemical treating inlet connection attached 
to drain line in the lower part of the water-box inlet 
line. The drain line can be identified in Figure 2 near 
the floor on the right-hand side of the sectionalizing 
valve in the circulator discharge paralleling line. A 
similar connection was installed by removing a plug 
threaded in the top of the discharge-water box for the 
solvent-return line. Dowell service engineers ran hose 
lines to these connections and a third was connected 
to the plant fresh-water system for dilution control. 
A chemical solvent solution was circulated through 
the condenser-water boxes and tubes until the dis- 
charge solution showed that chemical action between 
the solvent and the carbonate scale was. completed. 
After three hours of treatment a small leak con- 
taminated the condensate from the turbine as shown 
by an automatic recording conductivity cell. The 
condensate from Turbine No. 1 was turned-to the 
sewer and the load on Generator No. 1 was reduced 
to 50 percent rated to avoid excessive condensate 
loss. When treatment was completed on one side the 
water boxes were drained and flushed with water. 
Two staybolt gaskets were found to be leaking and 
were replaced stopping all leakage. Generator No. 1 
was raised back to 80 percent loading and the con- 
densate from Condenser No. 1 turned back to the 
feed-water system. The tube surfaces were bright 
and clean. All traces of scale were gone from the 
tube sheets, tubes and water-box surfaces. The metal 
surfaces: were in excellent condition and no deteriora- 
tion was chargeable to chemical action. During treat- 
mént of the remaining half of the condenser no con- 
densate contamination or leakage was encountered. 
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Inspection of both sides of the condenser following 
completion of the treatment showed both sides 
equally. clean indicating that chemical treatment 
would have made unnecessary any mechanical clean- 
ing methods. Condenser performance tests run fol- 
lowing the treatment showed the cleanliness factor 
had increased to 78.5 percent. The steam rate on 
Turbogenerator No. 1 dropped 9.4 percent due to 
lower exhaust pressure. The cost of chemical treat- 
ment was compared with projected savings. The 
calculations showed the treatment costs were paid 
out of economy savings at the end of 502 hours of 
operation. 

Turbine No. 3 is indentical in construction and 
rating as No. 1. This machine had completed 21,100 
service hours and scale had lowered the condenser 
cleanliness factor to 65.5 percent. Treatment was 
completed in 12 hours with the machine carrying 8 
percent rated load. No leakage was experienced dur- 
ing the treatment and the same efficient scale removal 
resulted as in the case with No. 1 unit. Condenser- 
performance tests showed the cleanliness factor in- 
creased to 79.6 percent due to scale removal. Figure 3 
shows a section of the inlet tube end and tube sheet 
of condenser No. 3 before chemical treatment. Figure 
4 is the same section following treatment. 

All performance tests on condensers for comparison 
were run at rated load. Steam-flow readings were cor- 
rected for temperature and pressure. KW readings for 
computing steam rates were calculated by stop watch 
timing KWH meters. 1/10° F. calibrated mercury 
thermometers were located in thermometer wells in 
the inlet and discharge lines of the condenser under 
test. All condenser tests were run following removal 
of all trash from the water boxes and the tube inlets 
to avoid the errors possible due to wide variations in 
tube velocities and to keep the effective cooling sur- 
face a constant. The logarithmic mean temperature 
difference was used in calculating the coefficient of 
heat transfer. Cleanliness factors were calculated 
using standard clean tube heat transfer curves based 
on the relation: 


Unit Heat Transfer = Tube Constant Tube Velocity. 


Readings were corrected for condenser surface steam 
loading and inlet cooling-water temperature. 

We call again to your attention at_this point the 
fact that the tubes in both condensers here discussed 
are rolled into the tube heads. We are therefore not 
in a position to say whether this method of scale 
removal would prove practicable in condensers using 
tube packing ferrules with various packing materials. 
A qualified chemical service engineer can best advise 
the. proper treatment to use. He should be provided 
with full information regarding the construction of 
the equipment, all materials coming in contact with 
the treating solution, a sample or complete descrip- 
tion of the scale to be removed and an estimate re 
garding the present condition of the equipment oF 
the service record. 

We have-found chemical treatment the answer to4 
difficult maintenance problem, Calculated savings due 
to increased efficiencies have shown us that the costs 
of treatment are less than 10 percent. of the savings 
yielded. The ability to maintain 80 percent loading 
during treatment, the short time for completion a 
the efficiency of the cleaning agent places chemical 
treatment on our maintenance planning schedules fot 
regular future use. We believe this. method of cleat 
ing deserves the highest consideration from the pow’ 
industry. 
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Viscosity of 


- Propane-Oil Mixtures 


R. W. MOULTON and A. J. MITCHELL, JR.* 
University of Washington, Seattle 


| « Seeron of the viscosity of propane-oil 
mixtures has not received a great deal of attention 
from research workers in the past. This type of data 
is valuable for accurate process design calculations 
in many industries. The dewaxing of lubricating oil, 
solvent treatment of oil, and the refining of paraffin 
wax obtained from lubricating oil are examples of 
processes for which this data would be applicable. 

Sage, Inman, and Lacey’ studied the effect of pres- 
sure on the viscosity of propane-oil mixtures, but 
their work was done at higher temperatures (75-225° 
F.). A search of the literature has failed to disclose 
any other published work on the viscosity of this 
system. 


Method 


The apparatus used in the present investigation 
was patterned after that designed by Sage®. This 





* Present: address—Union Oil Company, Oleum, California. 











The viscosity of propane-oil 
mixtures has been determined 
with a rolling-ball type of vis- 
cometer. The propane-to-oil ra- 
tio was varied from 1:1 to 5:1 
and the temperature from —40° 
C. to O° C. 
































FIGURE 1 


Rolling-ball viscometer. 
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FIGURE 2 
Calibration curve, 


piece of equipment was invented by Flowers’, and was about 0.3 of a second; or, in the case of the 
later improved by Hersey? and Sage®. A sketch of shortest roll times, it was about 3 percent of the 
the equipment used is shown in Figure 1. elapsed time of travel. However, most of the error 

The viscometer used in the present investigation introduced by the reaction time was compensated 
consisted of a steel tube having a bore: of 0.450 for by calibrating the instrument with benzene, using 
inches. The ball which rolled through the tube was a. the same procedure and: obtaining about the same 
steel ball bearing, 0.4375 inches in diameter. The [oll times as with the propane-oil mixtures. It is be 
method, in brief, was to measure the time required lieved that the data are accurate to approximately # 
for the ball to roll the length of the tube, through percent, since the roll time was measured to the 
the liquid mixture, when the tube was inclined at nearest tenth of a second, and the time required for 
an angle of approximately 30° from the horizontal. the manipulation of the timing device could be ya 

The time of roll was determined by measuring the pected to vary slightly. Although this appears to be 


lapse of time between the release of the ball and its * relatively high percentage error, it is not 
arrival at the lower end of the tube. The ball was re- enough to affect the practical utilization of the re 
leased by pulling out the wire stop which held it in sults. : -_ 
its upper position. The ball upon reaching the lower The temperature of the viscometer was maintaine 
end of the tube completed an electric circuit which constant during runs by immersing it in a kerosine 
operated a light. The time interval, between the re- bath which was cooled with solid carbon dioxide. The 
lease of the ball and its arrival at the bottom contact, temperature of this bath was controlled to within 
was measured with a stop watch graduated in fifths + 0.2° C. The viscometer and its contents were kept 
of a second for some runs and with an electrical timer in the bath at constant temperature for one how 
reading to hundredths of a: second for the others. before making a run. 

The accuracy with which the roll time could be Throughout this investigation SAE 20 “Tydol 
measured was affected by the time required to mani- motor oil, manufactured by the Associated Oil Com: 
pulate the stop watch or timer. This reaction time pany, and chemically pure propane obtained from 
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CURVE PROPANE/OIL RATIO 
NO. BY VOL. AT 60 F. 
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FIGURE 3 
Viscosity of propane-oil mixtures as a function of temperature. 


Ohio Chemical and Manufacturing Company were 
used. 

The relative amounts of the constituents intro- 
duced into the viscometer were measured in the fol- 
lowing manner: First, a definite volume of oil was 
added from a buret and the tube and contents then 
cooled to —50° C. Then liquid propane, which had 
been cooled to —50° C., was added to the viscometer, 
filling the tube to a fixed point. Since the volume of 
the tube was known, and the values for the density 
of propane and oil were given in the literature *’, the 
tatio of propane to oil by volume at 60° F. could be 
calculated. For these calculations the density of the 
oil at low temperatures was found by extrapolating 
the given data from —18° C. to —40° C. It was as- 
sumed that the volumes of oil and propane would 
be additive. 

Calibration 


The type of viscometer used for this investigation 
Was not suited for absolute measurement of vis- 
cusity and required calibration with a liquid of 
known viscosity. Details of the factors involved and 
corrections to be made are discussed by Flowers’, 











lationship exists between the roll time and the vis- 
cosity of the fluid if the flow around the ball is lami- 


, nar. Sage® suggests that the following formula be 


used for the calculation of viscosity in the region of 
laminar flow: 

Absolute viscosity = (K) (t) (ds — dx) (1) 
where “K” is a constant, its value depending on the 
angle of inclination, the roughness of the tube, and 
the diameter of the bore and ball; “t’” the time re- 
quired for the ball to travel the length of the tube; 
and “(dg—dz)” the difference between the density 
of the ball and the density of the liquid. 

In the case where the flow around the ball is tur- 
bulent the value of K is no longer constant. A plot 
of viscosity against (t) (dg —dx) gives a curve. This 
curve can be determined by calibrating the tube with 
liquids varying widely in viscosity and density. 

In this investigation the viscometer was cali- 
brated by filling the tube with pure benzene and 
measuring the roll time at several temperatures. 
These data are presented in Table 2. Since the ab- 
solute viscosity* and density® of this liquid are given 
in the literature for various temperatures, a plot of 
the formula suggested by Sage could be made (Fig- 


























Hersey?, and Sage®. T n at a li - . arr . : 
y", and Sage®. These men agree that a linearre- 7, 2). This plot indicates that laminar flow exists 
TABLE 1 
Analysis of SAE 20 Tydol Motor Oil ae ft 
Calibration Date 
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Viscosity of propane-oil mixtures as a function of the propane-to-oil 
ratio, 


over the range of densities and viscosities investi- 
gated in the calibration. It is believed that the ex- 
trapolation of this plot to higher values of viscosity is 
justified, because an increase in the roll time would 
not change the type of flow. However, any extrapo- 
lation of the graph to read lower values of viscosity 
is based on the assumption that laminar flow still 
exists. This assumption is probably valid for the 
short distance the graph was extended. 


Results 


The effect of temperature on the viscosity of pro- 
pane-oil mixtures between 0° and —40° C. is shown 
in Figure 3 and Table 3. The curves indicate that 
the variation of viscosity with temperature is great- 
est at low ratios of propane to oil. This is to be ex- 
pected as the viscosity cf lubricating oil varies much 
more with temperature than does propane in this 
temperature range. These curves also show an ab- 
normal increase in viscosity between —30° and —40° 
C. This variation is believed to be due to a change in 
the liquid phase. At these temperatures, and with 
the selective-solvent action of the propane, there is 
a possibility of resins and/or low-melting-point 
waxes precipitating out. The nature and the amount 
of the sae coming out would depend upon the 
source of the oil and also upon the methods by 
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TABLE 3 
Viscosity of Propane-Oil Mixtures 





























Time Density Viscosity 
TEMPERATURE °C. Seconds Grams/cc. | Millipoises 
Propane-to-Oil Ratio 5.38:1.00—Vols./vol. at 60 °F. 
diet BB ei cdroriswcstec cast itidearerees ) 11.3 0.592 3.35 
GRIN act o5 Sdy yb Ss cc babs Neds saadwa to Ove 11.4 0.605 3.37 
IN se nie 5 FOT-d sb cca bc wa T Ad db wd DERE eee 11.6 0.623 3.47 
IE Oe Far doadascs Madweata tovkeaarncsten 12.0 0.636 3.63 
Propane-to-Oil Ratio 4.65:1.00—Vols./vol. at 60 °F. 
MMM Tan cas bdeeysche eget i pce td dee enkace 11.8 0.597 3.55 
Ges Sate inc te dh igptO nds th sctas os vahecsddes 12.0 0.606 3.65 
SIL eae Caan aah a bin Se aie ig mde oy 12.4 0.616 3.82 
SRM ESS C55 Steers dace dak th 84544 Ske RS nS 12.6 0.632 3.92 
Re ARE Eat MARR, op oe ere 13.4 0.645 4.27 
Propane-to-Oil Ratio 3.34:1.00—Vols./vol. at 60 °F 

sett ou~ ies dla cbe andes saab coat teak 12.6 0.628 3.91 
eh ST Or TT re See 13.0 0.640 4.14 
I gs 032 <hdo 3 Gees ogee ven pees some 13.4 0.652 4.32 
Nl AS EE PEGS So Re ie 13.7 0.656 4.36 
So ee Oe OR ee ee nt ee 14.0 0.672 4.53 
a Dike P sad ts Bell Wak leaps obvieeiie bana cea 15.0 0.681 4.97 
Prepano-to-Oll Ratio 2.63:1.00—Vols./vol. at 60 °F. 
ee a ene awh ik Sie Bet Ws ooo ate RSA 14.0 0.634 4.55 
CMM ee ara cte hae cadaldbews tREOE ep bee A 14.3 0.641 4.74 
CPs caddis Keb cas bdo donee kaee teen 15.2 0.656 5.08 
—32.0. . md 17.0 0.674 5.85 
Te ER REO TOR ee oe ON ee PN an 18.1 0.682 6.40 
Propane-to-Oil Ratio 2.21:1.00—Vols./vol. at 60 °F 

Ds Wised nat uvitsan calvc petcentatt ocuttacs 15.6 0.649 5.27 
MENA aie dons behoie ig Cake bale ns xsrhs COE 16.0 0.654 5.46 
Od. a ose ba dhawad Gisdekcates ha 44> andes 16.6 0.659 5.72 
SRA RER 2 BE RS RAT ay Sh Sane 17.4 0.664 6.10 
S| REF See ee Oe Hale wae aes 20.4 0.678 7.44 
ts lab Se he ees nae Beh ca ek caiaw eek coed 23.0 0.685 8.60 
UUENE S Hee Kiees NrII Tere RIViinoleveeswws 30.0 0.695 11.78 
Propane-to-Oil Ratio 1.56:1.00—Vols./vol. at 60 °F. 

ME Mes Bolen dose taar ehak kane eekios 19.6 i 0.702 7.06 
SP the ooo an ste todas Wokedewatnonecewy 22.8 0.715 8.46 
tle da kei cee Ce ptulesaeeanateseene’ 27.1 0.727 10.48 
We i, oe, ae sch <aa cap aieads thadesdds ; 32.6 0.740 12.87 
ag tly SAE bas (eee OR eo BS aot ee 42.3 0.750 16.96 

















which it was refined. For this reason, it is believed 
that the dotted portion of the curve shows more ac- 
curately the relationship between the viscosity of 
propane-oil mixtures and temperature in the region 
where this change in the liquid phase is occurring. 
Figure 4 shows the variation in viscosity of pro- 
pane-oil mixtures at constant temperature as a func- 
tion of the propane-to-oil ratio. The data for these 
curves were taken from the curves of Figure 3. 


Conclusions 


Viscosity of propane-oil mixtures has been deter- 
mined over the temperature range —40° to 0° C, 
and for propane to oil ratios from 1:1 to 5:1. 


Effect of temperature on the viscosity of propane- 
oil mixtures is greater at —40° C. than it is at 0° C. 


Between propane to oil ratios of 1:1 to 3:1 the vis- 
cosity decreases rapidly as the ratio is increased. At 
higher propane-to-oil ratios the rate of decrease of 
viscosity is less. 
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Role of mare 
The Laboratory | 


Resident Chemist, The Pure Oil 
Company, Heath Refinery 


a the comparative complacency of normal peace- 
time, few of us fully appreciate the price which must 
be paid for industrial inefficiency. Foreman and man- 
agers under the pressure of stockholders and boards 
of directors, realize that efficiency must be had if 
profits are to be realized, and if dividends are to be 
paid. Now, however, in the thick of the world’s most 
costly war, it is not.at all too difficult to induce 
everyone to appreciate the full significance of lost 


production resulting from inefficiencies. The laborer. 


and the executive have a common interest in seeing 
that the largest volume of equipment and supplies 
are made available for their relatives and friends at 
the fighting front, They realize that inefficiencies on 
the industrial front are being paid for with higher 
taxes, and will continue to be paid for by their chil- 
dren and their children’s children. Indeed, they real- 
ize that before ultimate victory many more will pay 
with their lives. 

There was never before a more opportune time to 
set up standards of efficiency by eliminating poor 
methods and establishing improved ones. 

Certainly the refining industry has no apologies 
to make concerning its efficient contribution thus far 
to the war effort. Its part in the present production 
of over 800,000 long tons of synthetic rubber per 
year, over 500,000 barrels of aviation fuel per day, 
and many other notable contributions will always 
stand in the records as a lasting tribute to the in- 
dustry’s efficient capacity for production. Neverthe- 
less, improvements are always possible. Good habits 
which are formed now will carry over into the post- 
war period when indusrial competition will be keen- 
er, and profits will not be assured by subsidy or cost- 
plus contracts. Perhaps we may eventually through 
such improvements, live down our well-earned repu- 
tation of being the most wasteful nation on the face 
of the earth. At least we, whose duty it is to fight on 
the home industrial front, should make a supreme 
effort to make certain that every moment counts for 
production, every ounce of material is made useful 
to the greatest possible degree, and all talent is en- 
gaged in activities conducive to an early victory. 
This suggests that we survey our surroundings, rec- 
ognize our inefficiencies, and do something now to 
better the situation. Leaders in an industry so vital 
to our plan for victery cannot afford to do other- 
wise; because increased demands for all types of 
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In Refinery Efficiency 


petroleum products, in the face of material and 
labor shortages, imposes on us the problem of ob- 
taining greater efficiency than we have yet realized. 


Leadership Required 


Refinery managements are in dire need of leaders 
to supervise new operations, to instruct personnel in 
efficient methods, to point the way to improved op- 
erations, and to bring about waste elimination. The 
refinery laboratory is the logical place to look for at 
least a part of this leadership. This is so because the 
average schooling of laboratory personnel is above 
that of other refinery departments. While technical 
education alone does not make a leader, it is highly 
desirable in refinery supervision. Without such train- 
ing, department supervisors are not equipped to 
make most efficient use of the laboratory’s services. 


If the opportunity exists, and it surely does in 
many refineries, the laboratory may rise to the oc- 
casion and become the watch dog of refinery effici- 
ency, as it now is he watch dog of product quality. 
Unfortunately however, because of some of its un- 
pleasant duties it becomes confined to the dog house 
in the esteem of other departments. When this is the 
case, the poor relations cause certain inefficiencies. 
The laboratory personnel should be trained in the 
methods of minimizing such conditions. 


Strong Laboratory Organization Required 


If the laboratory is to play an important role in re- 
finery efficiency, specific conditions must characterize 
both the refinery and laboratory organizations. These 
conditions are: 

An aggressive refinery management group (manager, su- 
perintendent, and foreman) which appreciates the value, 
and is able to use to the best advantage, the facilities avail- 
able in a well organized laboratory. 

Laboratory supervision with knowledge gained through 
years of study and experience: plus all the other prerequisites 
to good foremanship. 

A laboratory staff of chemists and chemical engineers 
whose salaries, treatment by the management group, and 
responsibilities make them feél their professional status, in- 
dividuality, and duties as a part of management. 

A laboratory building designed for efficiency and equip- 
ped with proper apparatus and Supplies. 

Sufficient number of trained testers, in addition to the 
professional people, who may be used on laboratory tasks 
for which professional talent is not required. 

An atmosphere in the laboratory organization—from the 
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chief chemist to the bottle washer—which reflects a genu- 
ine desire to be of service to all other refinery departments. 


Refinery Management Group 


In the early days of the refining industry, there 
was little need for elaborate laboratory facilities be- 
cause of the limited number of products, and be- 
cause the properties of the early products could vary 
widely without noticeable affect upon their utility. 
However, as various new products were discovered 
by scientific experiments, specifications were estab- 
lished and refinery managements began to see the ad- 
vantage of maintaining the full-time help of a chem- 
ist or two. The rapid growth of the industry was 
largely due to the efforts of these early scientists. 
Today, no intelligent refinery management would 
consider operations without the facilities of a labora- 
tory and adequate staff of chemists, engineers, and 
testers. 


Because the laboratory is a non-productive unit 
of the refinery, there are, unfortunately, a few who 
merely tolerate a laboratory in their organization be- 
cause of certain product specifications, or because it 
was forced into the organization by outside pressure. 
In such organization, usually very small refineries, 
the laboratory is regarded as an unwanted step- 
child, and a necessary evil whose only attributes are 
of a negative value. Where such an attitude exists on 
the part of management, an efficient laboratory or- 
ganization is next to an impossibility because other 
necessary requirements as listed above are probably 
likewise missing. 


Laboratory Supervision 


The technical nature of all laboratory activities 
dictates the necessity of selecting personnel whose 
technical training is adequate, but this qualification 
should not by any means form the most important 
basis for selection. In addition, the laboratory super- 
visory personnel should possess the other qualifica- 
tions necessary for intelligent control of labor, mate- 
rials, and equipment. 

The laboratory foreman and his assistant, like 
any foreman, should be aware that he is entrusted 
with the management of a concern in which the 
company has invested $8,000 to $10,000 (average) 
for every person employed. A laboratory of 50 peo- 
ple should be managed with the same care and re- 
sponsibility as a $500,000 enterprise. The laboratory 
supervision should exercise such control measures as 
are necessary to eliminate waste of labor, materials’, 
time, and energy in order that a fair profit might be 
possible on the $500,000 investment. Of course, they 
should be leaders and not drivers. This requires the 
ability to gain and hold the respect, confidence, co- 
operation and loyalty of associates and subordinates. 
It also requires tolerance and a broad capacity for 
human understanding. Other highly desirable per- 
sonnel qualifications, if the laboratory is to play its 
role in refining efficiency, are a broad outlook gained 
only through experience and continuous study, good 
health, stamina, and imagination. 


The Laboratory Technicians 


In efforts to provide the laboratory department 
with men who have ability and satisfactory technical 
background, it is not enough to select the honor stu- 
dents from a few of the best schools of petroleum or 
chemical engineering, unless the good training ac- 
quired from these schools is followed up by a pro- 
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gram of training within the refinery. This training 
requires the direction of one sincerely interested jp 
the development of people for increased respongi- 
bilities. The training requires a preconceived plan 
which will bring young chemists and engineers in 
contact with refinery problems and refinery equip. 
ment. Such a plan, however, cannot be made without 
the help and cooperation of refinery management, 
particularly operations management. 

Whether or not the laboratory technician wishes 
to remain in laboratory or research work, he will be 
much better qualified to render efficient service as a 
result of his frequent contacts with other department 
activities, especially with activities of the process 
department. If his services are later required in pro- 
cessing departments, he will not be entirely without 
experience. Here.the chief chernist and his assistant 
has a splendid opportunity to render invaluable serv- 
ice as foreman-instructors. This activity depends 
upon the ability and experience of the chief chemist, 
the cooperation of other department heads, and the 
availability of non-technical help, either men or 
women, to handle routine matters. Lack of technical 
talent available ta industry is now becoming serious 
and is almost certain to become even more serious, 
because the crop of graduating technical people for 
industry has been so drastically reduced by war ac- 
tivities.” 

If the industry is to keep the technical alent it 
now has and at the same time be in a favorable posi- 
tion to hire new talent as it becomes available, many 
companies will have to set up a program designed to 
prevent technical groups from regarding themselves 
as “forgotten men.” Such a program would consist 
of something such as the following :* 

“Pay them adequately. 

“Arrange satisfactory patent bonus payments. 

‘ “Credit them with a fair share of production performance, 

“Guard against regimenting them. 

“Make them feel secure in their jobs. 

“Grant them management confidence. 

“Give them plenty of newest equipment. 

“Provide opportunity for training, advancement. 

“Dilute engineering (and chemical) forces with women. 

“Prepare for 40 X (future) engineering problems.” 

It is quite likely that progressive chemical-engi- 
neering management in the immediate future will 
follow closely a program similar to the one outlined 
above if it hopes to maintain an efficient technical 
organization. The analysis of the economic status of 
members of the American Chemical Society’ will 
serve as a helpful guide in establishing the all im- 
portant item of adequate salary. 


The Laboratory Building and Equipment 


The thought given to the design of buildings and 
equipment to be used in assembly line production of 
tanks, planes, trucks and other implements of war 
should serve as a lesson to those of us who would 
design a laboratory for efficiency. Truly, many oil 
refinery laboratories were never designed, like 
Topsy, they just grew.® Too often an abandoned 
building which has outlived its usefulness for all 
other purposes, and which has very few if any desir- 
able features, is converted into a laboratory. It is a 
hopeless task to later incorporate into such a build- 
ing the desirable features as to adequate ventilation, 
light, suitable floors, and necessary safety installa- 
tions. It would be in the interest of economy and 
plant efficiency to “start from scratch” and design 4 
laboratory, giving to the design the careful thought 
of experienced laboratory mefl. Harry Vinock has 
presented some very excellent suggestions to those 
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‘ specific problems inherent in 








who would design an efficient routine or semi-rou- 
tine refinery laboratory.® 


Use of Women in Refinery Laboratories 
The success with which women have been trained 
to step into responsible refinery positions, thus re- 
placing men taken into the armed services and re- 
lieving technically trained chemists and engineers of 
minor routine duties, is an 
accomplishment of which 





misunderstandings is set out in a simple formula-for- 
efficiency : 
“Speed + accuracy = efficiency.” 

This formula will not satisfy the chronic fault find- 
er, but through constant endeavor on the part of 
everyone in the laboratory organization to do his or 
her ‘work as quickly and as accurately as humanly 
possible, a reputation will follow which automatic- 
ally counteracts unjustified 
fault-fiinding. Such a repu- 





the industry is.deservedly | 
proud. ”* * #74 Without their 
help, the industry’s contri- | 
bution to the conduct of the 
war would have been very 
much retarded. There are yet 
many places where women 
may be used in refinery 
work to relieve technical | 
men for work of an investi- 
gational nature. The training 
of chemists in job instructor 
training methods’? is the 
first step to take in a pro- 
gram designed to supple- 
ment the technical staff with 
women workers. 

It is also advisable for the 
supervisory group to study 
the local labor laws con-_ | 
cerning the employment of | 
women. This group should | 
also become familiar with | 





women-labor problems, Al- 
though fundamental princi- 
ples of supervision of, both 





tation, it is true, rarely ex- 
ists, but nevertheless, it 
should be the desire of the 
laboratory supervision to 
strive for such a reputation. 

The chief objective in re- 
finery operations is..to get 
finished products on their 
way to ‘the consumer. The 
role of the laboratory is to 
assist all *departments_ in 
achieving this goal.as ac- 
curately and at the lowest 
possible cost. If the labora- 
tory is to avoid the reputa- 
tion of being a bottleneck in 
the refineries objective, it 
must have the support of 
refinery management. It 
must be managed by people 
qualified as technicians, fore- 
men, and diplomats. Its 
technicians must be quali- 
fied not only by formal edu- 
cation but also by training 
and experience, gained 
through a preconceived plan 








men and women are the 
same, certain aspects of the 
matter are vastly different. The subject is being given 
consideration in various supervisory publications. 


Atmosphere of Friendly Service 


Fitzgerald has prepared a comprehensive analysis 
of the factors which cause poor relations to exist be- 
tween refinery departments.** In spite of the inherent 
nature of certain laboratory duties, which have a ten- 
dency to keep it at odds with other departments, the 
laboratory has a splendid opportunity to lead ‘the 
way in promoting good will and cooperation be- 
tween departments. This requires tact and diplo- 
macy of the personnel particularly on the part of the 
chief chemist and his assistant. With an understand- 
ing of the many circumstances which cause unpleas- 
ant departmental relations’* the laboratory through 
the application of practical psychology, can head off 
many of the causes of friction and thus prevent re- 
sulting inefficiencies. It cannot be denied that many 
unfortunate misunderstandings arise between other 
departments and the laboratory because of the un- 
mannerly, or undiplomatic conduct of laboratory 
personnel. It is human nature for a foreman to re- 
Sent the set back which the laboratory occasionally 
seems to impose upon his department. This resent- 
men* can be avoided, at least minimized, by the chief 
chemist or his assistant, if he sincerely appreciates 
all the circumstances and handles the matter in a 
tactful manner. Practically all causes of such mis- 
understandings arise from two real or imagined lab- 
oratory faults—slowness in obtaining needed infor- 
mation, or inaccuracy. ‘The best guard against such 
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of training, They should be 
given the treatment any pro- 
fessional man has a right to expect. They should be 
furnished with sufficient non-technical help capable, 
through training, of relieving them of routine and 
non-technical details. They should be furnished with 
a clean, orderly, well designed laboratory and plenty 
of up-to-date scientific tools. Its people should all re- 
flect a sincere desire to be of service. These are the 
requirements of a laboratory which desires to play 
its role in refinery efficiency. 
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A BISCUSSION of Conditions Affecting *t.2 Operation 
of the Differential Type Flow Meter would not be com- 
plete without consideration of the subject of Installation. 

Because of space limitations, the following discussions 
of specific problem solutions are abbreviated. Deviation 
from any of the specifications given in the drawings 
may result in unsatisfactory operation, even though the 
reason is not covered in the text. Purge systems and 
seal systems must work with, and not against, the force 
of gravity or buoyancy; and protection against sudden 
displacement of line fluid into the piping must be pro- 
vided, by the use of volume chambers or the equivalent. 








Characteristics of the Differential 
Type Flow Meter and Conditions 


Affecting Its Operation 


Installation 


Boe correct flow measurement, the differential 
recorder or indicator should measure the same as if 
located at the level of the pressure taps. If the mate- 
rial filling the upstream pressure connection is of the 
same density as that filling the downstream pres- 
sure connection to the instrument, the readings will 
be the same regardless of the location of the instru- 
ment, 

Based on the analysis of thousands of service re- 
ports, one of the major sources of difficulty in steam- 
or liquid-flow measurement arises from non-con- 
tinuity. of the liquid filling the piping. The false 
assumption that liquid in any system will find the 
lowest level is the source of more trouble in flow 
measurement than any other single factor. 

The presence of air, gas, or vapor in the piping at a 
point where it does not interfere with the continuity 
of the liquid used to fill the piping does not prevent 
accurate flow measurement. Vapor traps located at 
each high point in the piping system where they will 
trap the air, gas, or vapor where it will not interfere 
with the continuity of the-liquid filling the piping, 
will permit accurate measurement. The relative level 
of these vapor traps is not important. The pressure at 
any point in a solid-liquid-filled system is equal to the 
pressure at the starting point plus or minus the 
vertical head times the density of the filling liquid, 
and the amount added or subtracted is the same on 
the upstream side of the orifice on the downstream 
side, as long as the piping is filled with a liquid of the 
same density. Any interruption of this solid head, 
however, results in an error equal to the height of the 
bubble of gas or vapor times the density of the 
medium filling the piping. 

One of the most common reasons for entrapment 
of air or vapor is the use of needle-valve shut-offs. 
The normal position for installation of such a valve 
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is with the line pressure under the seat, so as to per- 
mit repacking the valve while the line is under pres- 
sure. This forces the air or vapor, in order to escape 
into the flow line, to pass vertically downwards 
through the seat. Obviously, as long as there is liquid 
under the seat at a pressure greater than that of the 
pressure within the piping system, the gas or vapor 
will not flow in this direction, Pressure in the system 
can only be increased by liquid flowing upward 
through the seat of the valve compressing the air in 
the system, and when a point of balance is reached, 
flow ceases and the gas or vapor remains in the 
system, unless there is a change in differential or 
static pressure. (See Figure 18). Eventually, on a 
system on which the static pressure or differential is 
fluctuating, the gas or vapor in such piping will be 
eliminated, but on steady flows and steady pressures 
it will remain indefinitely. 

If the fluid used to fill the piping is volatile, the 
vapors may be replenished faster than they are 
eliminated. On such installations it is important to 
use gate or other full-opening type valves and to 
install the instrument directly below the orifice. Even 
though the liquid used to fill the piping boils at or 
near atmospheric temperature under line pressure, by 
proper arrangement for the disposal of the vapors 
and by insulation of the lead lines, satisfactory meas- 
urement may be obtained. The_vaporization of the 
liquid in the piping causes a refrigeration effect which 
eventually reduces the temperature to a point below 
boiling. If the boiling material is a combination of 
materials of different boiling points, the evaporation 
eventually raises the boiling point of the material 
in the piping system and this, together with the re- 
duction in temperature, reducés vaporization to 4 
negligible amount. 

With proper piping precautions and with a non- 
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 yolatile filling fluid in the piping lines, it is perfectly 


feasible to locate the meter at 500, 1000 or more feet 
from the orifice. However, usually physical limita- 
tions which interfere with the proper sloping of the 
piping make such long-distance installations imprac- 
tical. In the modern installation, pneumatic trans- 
‘mission -eliminates the danger involved in running 
high-temperature piping connections inside the con- 
trol room and the complication of maintaining proper 
slopes over roads, walks, stairways, traveling cranes, 
etc. It is well to remember, however, that most cases 
of condemnation of direct-connected meters have re- 
sulted from an inadequate understanding of the pos- 
sibility of entrapment of vapors. 

If, however, the meter is located above the line, 
and if the line drops at times to atmospheric pressure 
or below, or if the meter is operating under vacuum, 
then the difficulties of operating a liquid-filled system 
become extreme. Venting a vapor trap will mean 
admitting air into the system, if the pressure is below 
atmospheric. Liquid-filled systems have been oper- 
ated at pressures as low as 40 millimeters of mercury, 
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"sive effects reaching the meter, prevention of plug- 


ging or congealing in the lead lines, and prevention 
of freezing in the lead lines. Vaporization and corro- 
sion usually are prevented by the use of liquid seals 
or liquid purges. The seal liquid preferably should be 
heavier than the flowing liquid and must be non- 
miscible with it. For oils and oily liquids, anti-freeze 
mixtures of Prestone and water or glycerine and 
water are most commonly used. 

The seal piping system should be equipped with 
large volume chambers or seal pots to reduce the dis- 
placement of the sealing liquid. By-pass lines should 
be provided both above and below the level of the 
seal liquid, to permit equalizing of the sealing liquid 
when the flange valves are closed. Opening fh fn of 
the by-pass valves below the level of the sealing 
liquid without closing one or the other of the flange 
valves when the liquid is passing through the orifice 
will resuit in blowing the seal liquid. 

A continuous purge frequently is used to eliminate 
volatile liquids, corrosive fluids, or those containing 
sediment which would plug the piping from the 


FIGURE 18 
Air Trapped by Needle Valve 


absolute, but at these conditions extra precautions 
against leakage must be taken, since each cubic foot 
of air expands to approximately 20 cubic feet at this 
reduced pressure. At such low pressures, even stable 
filling fluids give off a certain amount of air which 
they have absorbed at atmospheric pressure. At 0.34- 
i. of mercury absolute pressure, water boils at 

In liquid-flow-meter piping, the principal problems 
are: prevention of vaporization; prevention of corro- 
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piping system. If this flow is kept low enough so that 
it does not create a readable pressure drop, it will not 
affect the flow-meter readings. Frequently a by-pass 
valve is placed around the purging restriction to per- 
mit giving the piping a blast of purging liquid in 
case plugging should start. When ‘a purging liquid 
under sufficient pressure to overcome the line pres- 
sure is unavailable, a small pump such as a lubricator 
pump may be used. 

Freezing in steam-meter leads iocated out-of-dvors 
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FIGURE 19 
Liquid Purge System—Venturi Throat 


has long been a problem, Due to the lack of an 
adequate sealing medium not miscible. with con- 
densate and heavier than the condensate, numerous 
systems of steam and electric-heating-wire tracing 
have been used. 

One of the new chemicals suitable for sealing 
steam-meter lead lines is dibutyl-phthalate. This is an 
oily liquid, non-miscible with water, which has a 
specific gravity of approximately 1.05, It has a freez- 
ing point of minus 30° F. and a boiling point of 
600° F. The regular chambers may be used both as 
condensing chambers and seal chambers, by partially 
filling them with the dibutyl-phthalate. The con- 
densate will lie on top of the dibutyl-phthalate, and 
the excess will run over into the pipe. 

Although Halowax oil, which has a specific gravity 
of 1.20 to 1.26 may be used on weak acids, most con- 
centrated acids require the use of a sealing liquid 
lighter than the flowing liquid, This involves the use 
of a seal assembly in which the connections from the 
flange come in at the bottom of the seal chamber and 
the connections to the meter are at the top. With this 
hookup, any vapor or gases formed in the seal pots 
are forced by buoyancy up to the top of the piping 
system, and large vapor traps should be provided at 
that point. 

On liquid-meter installations, if the pressure con- 
nections are faced out horizontally, the possibility of 
getting vapc: or sediment into the piping leads is 
minimized. If the presence of vapor is suspected, the 
orifice should be placed in a vertical line with the 
flow in an upward direction. If the quantities of 
vapor are small, they may be handled by a small 
drain hole in the orifice plate flush with the top of the 
line. They should not be allowed to dam up. behind 
the orifice. 

For handling gases containing large percentages 
of condensate, liquid seals may be necesary. These 
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should be an anti-freeze mixture such as Prestone 
and water or glycerine and water for liquids contain- 
ing hydrocarbon condensates. If the percentage of 
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condensates is small, they may be eliminated by the 
use of an atmospheric condensing chamber such as 
shown in Figure 21 which permits the condensable 


yapors to come to atmospheric temperature, drop out, . 


and gravitate back into the flow line. 
Hydrogen sulphide in a natural gas or refinery gas 
should be prevented from entering the meter piping 
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Gas Purifier 


by insertion of a gas purifier chamber such as illus- 
trated in Figure 22 in each lead line between the 
primary device and the instrument. The contents 
of one of these chambers will remain active for a long 
time because there is no circulation through the 
meter. The purifying chamber has no work to do 
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except when there is a change in pressure or a change 
in rate of flow. 

To protect an instrument from the effects of hydro- 
gen sulphide, construct a chamber as illustrated in 
Figure 22. Completely fill with a mixture of even 
parts: first—rusty iron filings or shavings; second— 
unslaked lime ; third—wood chips. Connect the lower 
or inlet pipe to the line, as close as possible to it. 
Pipe from the outlet or upper connection to the 
instrument. This purifier will absorb the H,S and 
prevent it from reaching the instrument. The contents 
should be renewed periodically at intervals depending 
on the service, Usually one filling will serve for six 
months. The iron filings can be revivified by spread- 
ing out in the sunlight in open air. 

Corrosive vapors such as chlorine, acetic acid, and 
hydrochloric acid should be purged from the meter 
and meter piping by inert gas. The usual piping 
hookup is shown in Figure 23. Some of the purge 
accessories may be eliminated if the flows and 
pressures are constant. When using a bottled gas as 
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FIGURE 23 
Chlorine Flow Meter 


a purging medium, the flows may be reduced to as 
little as 1/10 of a cubic foot per hour- by use of a 
long capillary vial oe hgye 

Hydrogen sulphide, if dry, is not corrosive to any 
of the ordinary structural parts of the flow meter and 
may be measured without seals or purges. 

Phenol is a liquid which congeals at atmospheric 
temperatures, but is not injurious to the internal 
pasts of a flow meter. It may be measured satis- 
factorily; by steam tracing the meter lead lines and 
meter body. 

If the pressures are reasonably constant, liquid may 
be measured satisfactorily using ges or air to purge 
the meter body and piping. Molten sulphur is an 
example of an unusual liquid commonly measured in 
this manner. 

For accurate measurement by the differential-type 
meter, the flow should not vary more than plus or 
minus 20 percent unless the fluctuations are slow 
enough to permit a readable record of the actual 
variations to be made. Pulsating liquid flows such as 
those of single-acting reciprocating pumps should be 
made uniform by the use of a cushion chamber be- 
tween the source of the pulsation and the orifice. A 
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safe criterion for the design of the cushion chamber is 
a cushion volume sufficient that the instantaneous 
discharge of the volume of one cylinder should not 
raise the pressure sufficiently to increase the differ- 
ential across the orifice by more than 40 percent. 

On compressible fluids, the pulsation error may be 
minimized by the use of a high opetating differential, 
a high ratio of orifice-to-pipe diameter, or by use of 
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Insulation of Lead Lines on Flow Meters 


capacity adjacent to the source of pulsation and re- 
sistance adjacent to the orifice. On gas compressors, 
pulsations are usually less serious on the.suction side. 
Measurement at a point where the pressure has 
undergone a drop greater than 50 percent of the abso- 
lute pressure is usually free from the effects of 
pulsation. 

In handling pulsating gas flows, restrictions or 
cushion chambers in the lead line to the differential 
instrument are worse than useless. A well-designed 
damping unit in the U-bend of a mercury float type 
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instrument will give a readable and reasonably 
accurate reading if the differential fluctuations do on 


exceed: 40 percent of the operating differential. If the 


fluctuations are greater: than this, while the record 
may be readable, the readings will not be reliable, 

Study of the possible érrors in measurement by the 
differential-type flow meter may leave the reader 
with the impression that accurate measurement with 
this.t¥pe of equipment is surrounded by almost in- 
superable iculties. We should like to emphasize 
that installatiOn errors are easily avoidable if a few 
simple rules of inStallation are followed. 

We believe that there has been more frank discus- 
sion of the possible sources of errors in differential- 
type meters than any other type. At times the impres- 
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FIGURE 25 
Air Purge for Flow Meters 


sion has even been created-that error due to super- 
compressibility—a phenomenon which affects any 
type of flow measuring device—is a peculiar weak- 
ness of the differential type of meter. 

Open discussion of the difficulties of accurate 
measurement has, in general, increased the popu- 
larity of this type of meter. Users have been enabled 
to avoid unsuccessful applications, and the confidence 
and assurance which come from satisfactory past 
experience and from complete familiarity with the 
limitations of the differential-type meter usually re- 
sult in a preference for this type of metering equip- 
ment on jobs to which it is adapted. 
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~ From Zhurnal Obshchei Khimii (Journal of General Chemistry), Volume 
13, pages 125-130, 1943. Translated by J. G. Tolpin, Universal Oil 
Products Company, Chicago: 








RE. Ww. 

$ he INTERNAL ITHIN the limits of diameter investigated (from & 
to 20 mm) the efficiency of fractionating columns packed 
with one turn glass helices (Fenske packing) shows 

Ld little dependence upon the internal diameter of the 
column, while the throughput of the column greatly 

oO) increases with increase of the diameter. 
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This translation was provided through the Division 
of Petroleum Chemistry, American Chemical Society. 














ak- i: THE design of laboratory distillation columns 
of different types the effect on their efficiency and 
ate maximum capacity of certain factors is to be reckoned 
pu- with, such as diameter of the column and the velocity 
led of the reflux condensate. It is known from the litera- 
= t— ture that both these factors can exert different in- 
ast \ ) fluences on the columns, depending upon the con- 
the ‘struction of the latter. For instance, columns with 
re- Stedman packing’ show an efficiency greatly depend- 
1ip- . ; ing upon the rate of reflux condensate. The curve 
expressing this dependence reveals a sharp maximum 
due to which the number of theoretical plates can 
change in the region of highest efficiency of the 
column 2.5-3 times, when the reflux is increased by 
50-60 percent. Yet, the diameter of the columns of 
this type exerts little effect on the highest efficiency 
and on the position of the maximum, although the 
form of the latter is considerably changed. 
In columns déscribed by Lecky and Ewell? changes 
of the reflux velocity and of the diameter fail to in- 
fluence the efficiency to any appreciable extent. In 
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one-case an increase of the reflux 15 times changed 

the number of theoretical plates of the column only 

FIGURE 1 by 1.5 percent; in another case the’number of theore- 
Interchangeable Tubes tical plates passed through a flat maximum and in- 
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FIGURE 2 
Dependence of the efficiency of th 
Fenske packed columns upon the d- 
ameter and reflux. 













TABLE 1 





Efficiency of the Column with 8 mm. Diameter 














































































































































































| 
Rate of Re- | n(20/D) Number of 
Experimental fn, eee ——j} Theoretical | H.E.T.P., 
Number per Minute | At the Top | In the Flask | Plates cm. 
Reta lciinttsinin 44 1.4756 | 1.4610 | 9.5 53 
Rte ath  auieh aces 64 1.4755 | 1.4607 | 10.25 4.9 
TARR ee 70 Flooded Flooded | ae ees 
| | 
TABLE 2 
Efficiency of the Column with 12 mm. Diameter 
Rate of Re- n(20/D) Number of 
Experimental flux, Drops |——— —___———-—| Theoretical | H.E.T.P. 
Number per Minute | At the Top | In the Flask Plates r cm. 
PE SAYRE 40 1.4741 1.4611 8.75 5.7 
ve 60 1.4733 1.4608 8.5 5.9 
Bailes i's \Qree od 80 1.4725 1.4606 8.25 6.1 
MASI aa 124 1.4720 1.4602 8.5 5.9 
ies ehh hE VaR Tes 160 1.4718 1.4604 8.0 6.3 
i setae's 200 1.4714 1.4598 8.5 5.9 
uh ened woe Hes 1.4713 1.4598 8.25 6.1 
Ms twas tad on Almost a 
Stream Flooded Flooded 
TABLE 3 
Efficiency of the Column with 13 mm. Diameter 
; Rate of Re- n(20/D) Number of 
Experimental flux, Drops |-_—————- | Theretical | H.E.T.P., 
Number per Minute | At the Top | In the Flask Plates cm. 
Bae eer ts ees ci: 38 1.4762 | 1.4612 10.25 4.9 
Mat POba wad ei ova. 40 1.4764 1.4608 10.5 4.8 
3.. 88 1.4739 | 1.4609 9.0 5.5 
eked Matti ban eee 124 1.4733 1.4610 8.5 5.9 
EES I gy aR re 17 1.4720 1.4609 8.0 6.3 
ESS eee a 200 1.4715 1.4607 7.5 6.7 
ER Pe rere Stream 1.4713 1.4606 7.5 6.7 
TABLE 4 
Efficiency of the Column with 15 mm. Diameter 
Rate of Re- n(26/’ Number of 
Pogesennatal flax, Drops |— eer | Theoretical | H.E.T.P. 
Number per Minute | At the Top | In the Flask Plates cm. 
Riedsn kn Os dipnab cass 40 1.4748 1.4606 9.75 6.1 
(ER pat ale sae SIRF 44 1.4741 1.4606 9.25 5.4 
3... 80 1.4740 1.4605 9.25 5.4 
eS eae 128 1.4732 1.4601 9.0 5.5 
i ce-9 160 1.4727 1.4604 8.5 5.9 
ie Linn wundinovineiin ces 180 1.4723 1.4602 8.5 5.9 
os tia Sel deesiy Babee 200 1.4718 1.4599 8.5 5.9 
Mien db as ahtcic 63% Stream 1.4716 1.4596 8.5 5.9 








creased by 30 percent, when the reflux was increased 
12 times. Concerning the diameter, two columns of 
Lecky and Ewell of diameters of 12.5 and 25 mm, 
respectively, showed virtually identical efficiencies, 
although an increase of the diameter of the empty 
tube 4 times decreased the number of theoretical 
plates at low reflux as many times.’ The efficiency 
of fir-shaped dephlegmators also sharply depends 
upon the diameter.® 

Columns with different types of packing behave 
differently in this respect. Thus, the H.E.T.P. of a 
column packed with chains decreases to almont one 
half when the diameter increases from 2 to 5.3 cm, 
while the efficiency of a column packed with carding 
teeth changes with the same change of the diameter 
more than three times.’ Concerning columns packed 
with single-turn spirals made from a glass rod or 
wire (Fenske packing) and used much in U.S.A,’ 
but unfortunately not yet sufficiently employed in 
U.S.S.R. laboratories,®:* indications were given in the 
literature that the rate of reflux exerts a very slight 
effect on their efficiency.** 

No reliable information is found in the literature 
on the effect of the diameter on the efficiency of these 
columns. In the light of the above mentioned data 
and in view of the fact that the maximum throughput 
of the column sharply increases with increase of the 
diameter the importance of correlating the efficiency 
with the diameter of the columns of each type 1 
perfectly evident. 

In their study of laboratory fractionating columns 
of modern construction the present authors investi 
gated the effect of the previously mentioned factors 
on columns’ with Fenske packing made of glass. 4 
column with a set of four different internal tubes, 
the diameters of which were 8, 12, 13 and 15 mm, 
respectively, was assembled. These tubes were fitted 
on the top and the bottom with sections of identical 
diameters in all cases (Figure 1), which made them 





* This assertion contradicts the data of Bailey,? who observed 4 
sharp drop in the efficiency of the Fenske packed columns with in- 
crease of the velocity of the reflux condensate. This author worked 
with very low velocities, considerably smaller than those employed bY 
Fenske.? Apparently, the above mentioned ability of columns of this 
type to preserve a more or less constant efficiency with change of the 
velocity of reflux is valid only at comparatively high velocities, from 
1 ml. per minute up. ; 
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TABLE 5 


; 


of benzene with dichloroethane n(20/D), 1.4509. 


Efficiency of 1.5 m. Column of Different Diameter 
a) Diameter 11 mm. Height 140 cm. Refractive index of the mixture 

















RATE OF REFLUX n(20/D) : 
; Number of 
Experimental} At the At the At the In the | Theoretical | H.E.T.P.. 
Number Top ‘om Top Flask Plates cm. 
: ae 144 Difficult to | 1.4678 1.4488 22 6.3 
ae 350 count 1.4668 1.4506 16 8.7 











- Zz! 
b) Diameter 20 mm. Height 150 em. Refractive index of the mixture 
of benzene with dichloroethane n(20/D), 1.4547. 
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n(20/D) 




















RATE OF REFLUX 
Number of 
Experimental| At the At the At the In the | Theoretical | H.E.T.P.. 
Number Top Bottom Top Flask Plates cm. 
l......-----| Difficult to Stream 1.4689 1.4503 20.5 7.3 
count 
a Stream Continuous 
Stream 1.4726 1.4498 18.3 8.2 
3.......--+-| Continuous | Continuous 3 
Stream Stream 1.4705 1.4495 16.0 9.4 
j 




















easily interchangeable. With the aid of a cork the 
column was attached to a Whitmore-Lux still head 
with a Svietoslawski drop counter. In addition, the 
column was fitted with a glass sleeve and a flask 
with a sampling device. No external heating was used 
for the sake of simplicity, and in this respect it dif- 
fered from the columns described below. One-turn 
helices made of a glass rod with internal diameter 
42 mm. and thickness of the rod of 1 mm. were used 
as packing and the height of the packed section was 
50 cm. 

The number of theoretical plates was determined 
as previously described.* A mixture of dichlorethane 
with benzene (refractive index of the mixture 
n(20/D),, 1.4620) was used in all cases in amounts 
exceeding the volume of the working part of the 
column 1.5 times. The rate of reflux was estimated 
from the number of drops returned to the column 
irom the counter on top of the still head per minute. 

The results obtained in these tests are shown in 
Tables 1-4 and in Figure 2. The effect of the diameter 
on the throughput of this column is easily seen. The 
tube with diameter 8 mm. was flooded already at a 
reflux velocity of 70 drops per minute, while the 
1) mm. diameter column performed normally even 
when a continuous stream was passed from the 
counter. The rate of condensate within the limits 
vestigated affected the efficiency of these columns 
only to a very small extent, and the number of 
theoretical plates of the column diminished by only 
30 to 40 percent when the rate of reflux increased 
) times. With further increase of the reflux up to 
lormation of a continuous stream the efficiency within 
the limits of experimental error showed no change. 

The most interesting conclusion is thought to be 
that indicated by the graph in Figure 2, showing the 
results of all tests. It is evident from this graph that 
the efficiency of columns of the type under investiga- 
tion does not depend upon the diameter within the 
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limit.of experimental error, atleast within the limits 
studied. In order tu test this conclusion a second 
column was constructed (column No: 2) similar to 
that previously described* and termed here column 
No. 1; the only difference consisted in that the newly 
constructed column had an internal diameter of 20 
mm., instead of 11 mm. of the previously used column. 


The new column consisted of a glass tube with in- 
ternal diameter 11 mm. and fused to it was.a Whit- 
more-Lux still head with a drop counter and a glass 
sleeve. 

The sleeve was coated: with an insulating’ asbestos 
layer 3-4 mm. thick, on which an electrical heating 
wire spiral was wound. On top of the spiral a second 
layer of asbestos was placed, 25-30 mm. thick. In this 
column Fenske packing was also used and it formed 
three sections 45 cm. each. The two layers separating 
these three sections were made of pieces of glass 
tubing, 5x 5 mm. in size, each separating layer being 
2.5 cm. thick. Thus, the total length.of the working 
part of the column was 140 cm. As previously stated,® 
the use of these separating layers is very advantage- 
ous, since it increases the efficiency of the column. 

The column No. 2 was made in the same way as 
the previously described, only the inside tube was 
substituted by one of 20 mm. internad diameter. The 
other parts, the sleeve, heating arrangement, still 
head, were the same as in column No. 1, The length , 
of the working part was brought to 150 cm., three 
sections of 48 cm. each separated, as in the previous 
case, with layers of 3cm.each. ~ 

The results of comparing the efficiencies of these 
columns are shown in sable 5. Doubling of the diam- 
eter leaves the efficiericy of the column unaffected 
within the limits of experimental error, as shown by 
comparison of the H.E.T.P. On the other hand, the 
throughput sharply increases in the case of the 
larger diameter. The column No. 1 was flooded at a 
distillation rate of about 300 ml. per hour (when the 
sampling valve at the still head was fully opened), 
while in the column No, 2 distillation could be carried 
out at a rate exceeding 650 ml. per hour without any 
difficulty. Generally speaking, it is very difficult to 
reach flooding coiditions in this column. .. 

The above stated facts point to the conclusion that 
an increase of the diameter of the columns of this 
type may lead to fractionating equipment of large 
throughput and sufficiently high efficiency. In prin- 
ciple, this points to possible employment of these 
columns in industry. 
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Ix common with all Sohioans, the men and wom- 
en at Toledo Refinery are interested in maintaining 
maximum war production of vital petroleum prod- 
ucts. Since Toledo Refinery is the only refinery in 
Ohio producing finished 100-octane aviation gasoline, 
Toledo employes feel a special responsibility to the 
members of our armed forces and those of our Allies. 
All employes have willingly done their part, and 
more, but because of material shortages and more 
severe use of the equipment, the Mechanical Depart- 
ment has been especially hard pressed. 

Both workmen and foremen in this department 
have accepted this challenge and have been success- 
ful in overcoming a number of difficult or unusual 
maintenance problems. This has been especially evi- 
dent in the salvage program where many pieces of 
equipment, that several years ago would have been 
considered as.useless, have now been repaired and 
returned to service. 

An example of the work done by the Mechanical 
Department may be shown by the repair job recently 
performed on the JA-3 pump at the alkylation plant. 
This pump is used in the reactor recirculating sys- 
tem and is required to punip approximately 1580 
barrels per day of 90-93 percent sulphuric acid at a 
temperature of 40-50° F. The suction pressure is 15 
pounds per square inch and the discharge 20 pounds. 
The pump is“a constant displacement rotary type 
driven by a 7%-horsepower motor, at 1135 revolu- 
tions per minute. 

Recently the machine shop received a call to repair 
the packing gland on JA-3 pump but when S. P. 
Gerlach, the machinist on the job inspected the pump, 
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Standard Oil Company of Ohio, 


(Photos by O. H, Livingston) 
FIGURE 1 


he found both end shell covers were corroded to such 
an extent that renewal of both covers was necessary. 
Since obtaining new covers would mean a delay of 
from ‘six months to a year, B. E. Henry, master 
mechanic, decided that it would be advisable to fab- 
ricate new ones in our own machine shop. Gerlach 
was given the job and he developed the new pieces 
which have proved to be entirely satisfatcory. 

Figure 1 shows the corrosion around the stuffing 
box of the original end plate, which of course per- 
mitted excessive leakage through the packing. Both 
end plates were corroded in a similar manner. ~ 

In making up the new pieces, the cover plate, with 
both inside and outside bosses, was machined from 
heavy boiler plate. A hole was bored through the 
center of this piece, the diameter of the hole being 
slightly less than the finished shaft diameter. The 
bearing housing was then machined on the outside 
and a small hole drilled through the center. These 
two pieces were held in their relative positions by 
means of a special arbor while the support brackets 
were welded to both pieces. 

This assembly was chucked in the lathe and the 
inside surface of the plate machines. 

While the piece was still in this position in the 
lathe, both the stuffing box and the bearing housing 
were machined to final dimensions, 

Both covers were made in this manner and afe 
identical except that the inboard bearing housing 's 
tapped out to accommodate the inner and the outer 
thrust-bearing adjusting nuts. 

The shaft in the original pump was also badly 
worn so a new shaft was made by turning down 4 


Petroleum Re finer—V ol. 23, No. 12 @Pecemb 









J. BARRIE GRAHAM, Metal Inspector | 





Toledo Refinery : 




















recip 

In 
shell 
pictu 
for t 


ready 

Its 
equa! 
pum 






ffing 
per- 
Both 


with 
from 


n the 
using 
d are 
ing 1S 
outer 


badly 
ywn 4 


No. 12 





FIGURE 2 


lager worn shaft that had been removed from a 
reciprocating pump. 

In Figure 2 is shown the new and the old end 
shell covers from the inboard side of the pump. This 
picture also shows the method of attaching the lugs 
for the packing-gland bolts. 

In Figure 3 the pump is shown assembled and 
ready for installation at the alkylation plant. 

Its performance after installation’ proved to be 
equal in every way to the performance of the original 
pump. 


FIGURE 3 


~ 
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This ingenious repair job is but one of the many 


salvage jobs being performed at Toledo Refinery in 
these days of urgent produétion and restricted re- 
placement parts, in order to keep the production of 
petroleum products for our armed forces at the maxi- 
mum possible output. 

The work was supervised by O. H. Livingston, 
machine shop foreman, who also took the pictures. 

Boilermaker work was done by J. R. Mihalko and 
C. I. Phillips and the welding by I. L. Gillespie: 





Application of Unit Operations to 
Fractionation and Other 


Vaporization Processes © 


A HIGH percentage of the fractionators in the 
petroleum industry process mixtures of hydrocarbons 
which contain three or more compounds. The calcu- 
lation of the number of theoretical trays required 
for the processing of these more complex mixtures 
cannot be carried out rigorously by means of the 
McCabe-Thiele’* ** binary component diagram. 
Through the selection, however, of two key com- 
ponents in a complex mixture a fair approximation 
can be made of the plate requirements for a frac- 
tionating tower by this simple two-component dia- 
gram. In this analysis,*® the author has taken the 
fraction of a gasoline boiling in the kerosine range 
as the less volatile component of the binary mix- 
ture, and the gasoline fraction of the kerosine as 
the more volatile component. By applying this 
method to the performance of a 3-foot x 90-foot 
bubble-plate tower, it was found that the fractiona- 
tion efficiency in the 10-plate gasoline-kerosine sec- 
tion was 90 percent of the theoretical. 

In the case of a four component mixture such as: 


mol % 
sR aie. «A oe yc gio p S'asp. bus 6 poset! vie 25 
my eee si? 5 -. > oe ELIDA BGS, 2 Rae Sei aoe LOS Bap 25 
SES Prec aa i eek a ee 25 
NE td ea ee a Pala b elders cide ler 25 


two key components such as normal butane and 
normal pentane might be selected if the propane and 
normal. butane are to be taken off overhead, since the 
propane would have very little tendency to go to the 
bottom of the tower, and vice versa for normal 
hexane. In other words this real “hammering” proc- 
ess would call for the elimination of normal pentane 
from the overhead and normal butane from the 
bottoms. 

In the same way, a three-component mixture might 
be handled through the selection of two hydro- 
carbons as key components, such as 


mol % 
ES oo do a CARA Re als-a'p bk 6 AN owe « 0ia's 33% 
EN oes ee Meee Sad ss ce hadie oe 33% 
EEE AC OE 33% 


the key components being propane and normal 
butane if propane is to be the overhead product. 

Calculations by the algebra route are rather 
tedious, since each theoretical tray requires an equili- 
brium determination between the vapor and liquid 
as well as a material balance around the tray for the 
composition of the vapor rising from the next tray 
below. A better understanding of the details of this 
method can be obtained by going through the actual 
slide-rule operations. 

A mixture of hydrocarbons consisting of'an equal 
number of mols each of propane, normal butane and 
normal pentane is to be fractionated in a well- 
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‘PART 11 


Fractionation of Multi-Component Mixtures and 
Application of McCabe-Thiele Diagram to 
Complex Mixtures 


R. L. Huntington 
University of Oklahoma 


insulated column. A natural gasoline having a com- 
position of (40 mol percent n butane and 60 mol 
percent n pentane) is desired ; however, it is realized 
that a small amount of propane will be left in the 
bottoms. It is therefore assumed that the composi- 
tion of the bottorfis .will be: 


: mol % 
RS a aretha ha tN g'S le wio-a eked clos ie 0.50 
ES rp ee Oe Pay ty oe mene 39.50 


NNO oan iit a a.6 5 Sin Fates More aE wea es 60.00 
Likewise it is reasonable to assume that 0.5 mol per- 
cent of pentane will be left in the overhead product. 
A material balance for normal pentane on the basis 
of 100 mols of feed may now be made: 


Basis 100 mols of Feed : 
Feed = Overhead Product ++ Bottoms 


Pentane .333 (100) = * .005 (V) + .60 (100—V) 
33.33= .005 (V) + 60—.60V 
Solving above equation 
—26.67 = —.595 V 


V = 44.9 (overhead product) in mols. 
100—V = 55.1 (bottoms) in mols. 


The overall balance for the column may be shown: 


Overhead Composition mols 


' =—> ©, Ja8 33.08 
Basis: 100 mols of feed NC, .257 11.53 
NC; .005 29 

are 

















Comp. mols fae. 
C;.33%3 33% le! 1.000 44.90 
Cs.33% 33% if 

ie 
| Reflux 
Ratio = 3 parts reflux to 
| 1 of product 
Ss Composition mols 
Bottoms NC, .395 21.80 
ek NC; .600 33.04 
1.000 55.10 


If water is to be used for the condensation of the 
overhead product, it is assumed that the condensate 
will leave’ the water-cooled exchanger at 100° F. 
Neglecting “friction loss through the vapor line, 
pressure in the top of the tower will be equivalent 
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calculated from Raoult’s law as follows: 





Partial 

mol Vapor Pressure lbs. 

fraction Pressure per sq. in. abs. 
C; 738 i 188 = 139.00 
NG, 257 x 53 = 13.60 
NC; 005 x 16 = .08 
Overhead (Total Vapor Pressure) -152.68 


Plate-to-Plate Calculations Based on Vapor 
Pressure Data 

The next step is to determine the composition and 
temperature of the liquid on the top tray of the 
tower. This calls for an equilibrium calculation in- 
volving the trial-and-error method. A temperature 
of 120° F. is assumed as a first approximation since 
the liquid on the tray must be warmer than that of 
the overhead condensate in order to drive the vapor 
in that direction. 

Based on Raoult’s law, the liquid composition is 
calculated, and if the sum of its component fractions 
equals unity, the correct temperature has been 
selected. The calculation is as follows: 


Ist Trial—120° F. 


Total mol Fr. Vapor mol Fr. 
Pressure X in Vapor = Pressure X in Liquid 
7 y = p x 
C;—152.68 738 =i Ze .461 
C.—152.68 .257 = 72.5 542 
C;-—152.68 .005 = 22.5 .034 
1.037 


Co 
- 
— 


2nd Trial—Assume temperature top tray = 125° F. 


T 


y. p x 
C;—152.68 738 256.0 .440 


C.—-152.68 .257 78.0 .502 
Cs—152.68 .005 24.5 .031 
.973 


By interpolation, it is seen that 122° F. would be 
the approximate temperature, and the approximate 
composition of the liquid on the top tray: 


.449 (mol. fraction) 
.519 (mol. fraction) 
.032 (mol. fraction) 


1.000 
The composition of the vapor rising into the top 
tray is obtained through a material balance. If a 
reflux ratio of three parts of liquid reflux to one of 
overhead products is chosen for the operation of the 


tower, the balance around the top tray will be: (on 
basis 1 mol. of overhead product) 


3 


Hl Hl 


4 


AAD 


= Streams entering tray 
Vapor rising Liquid reflux 


Streams leaving tray 
Liquid overflow 


Vapor fromtray + downward into tray. + fr. condenser 
C:4 mols (.738) + 3 mols (.449) = 4 (ys) +. 3(.738) 
C4 mols (.257) +3 mols (.519) = 4 (ys) + 3 (257) 
C;4 mols (.005) + 3 mols (.032) = 4 (ys) + 3(.005) 


By solving any two of the three above equations, 
the composition of the vapor from Tray No. 2 can 
be determined. 








.738 + (.449) 3 
Cee ee ee 
2 ieee 519 Vapor rising 
a ot Le 1S = 455 irom tray 
number 2. 
CG y= 005 +8) rae 025 
1.000 ) 
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to the vapor pressure of the condensate, which is 


Liquid on tray No, 2 


The temperature on tray No. 2 is first assumed to be 140° F. 
Ist Trial T 











y Pp x 
CG, 15268 << 3200 = -37 °29 
C, - 45268. 455. = 95  .733 
CG. 18268 x #25 = 32. =—.120 
i 1.112 
Assume Temperature = 150° F. 
2nd Trial 7 y p x 

Cc. 35268. x 9.5 2430.28 
CG, 15266 x: 4265 = 1110. oe 
Cs 153268 xX 5 = 37. —- .103 

.967 

Assume Temperature = 148° F. 
3rd _ Trial 7 y p x 
C,. 1526. 5d = 32: 2a 

CG. 45268 X 455. '=- (106. 68 

C. 18268 X< 25° = 35 = .109 
1,004 
Material Balance around plate No. 2 
C; 4(.520) + 3(.240) = 4ys, + 3(.449) 
C. 4(.455) + 3(.651) = 4y, + 3(.519) 
Cs 4(.025) + 3(.109) = 4y,; + 3(.032) 
y= 363 
ys= .555 
¥s> .082 
; 1.000 
Liquid on Tray No. 3 
Assume a temperature of 170° F. 

7 y p x 
152.68 x 363 = 415 1335 
152.68 Xx 555 = 145 .5840 
152.68 xX 082 = 49 2550 

9725 
Try temperature of 165° F. 
152.68 > 363 = 390 .1420 
152.68 x 555 = 130 .6520 
152.68 x .082 = 45 .2780 
1.0720 
Temperature = 168° F. 
Composition: C;= .1359 
Cs= .2613 > Liquid on tray No. 3 
1.0000 
Material balance around plate No. 3 
C; 4(.363) + 3(.1359) = 4ys + 3(.240) 
C. 4(.555) + 3(.6028) = 4y, + 3(.655) 
Cs 4(.082) + 3(.2613) = 4ys + 3(.109) 
y= si6| 
Y¥s'— 3 16 Va 
Bae por from 
ys =. 199 tray No. 4 o 
. 1.000 
Liquid on Tray No. 4 
Assume a temperature of 185° F. 
x 
C; 15268 xX _~ .285 480 .0902 








C. 15268 X 516 = 168 .4680 
Cs 15268 XK 19 = 62 .4900 
1.0482 
Assume a temperature of 190° F. 
: x 
CG; 15268 X* .25 -= .,505. 065 
Cc, 152.68 XxX .516 = 177. . 4450. 
Cs 15268 xk 199 = 65 .4700 
1.0000 


These plate-to-plate calculations are shown 
graphically in Figure 1, 


Application of “K” Charts 


These equilibrium calculations can be made by ° 
use of the “K” charts which probably are more nearly 
accurate than the vapor-pressure chart, since the “K” 
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COMPOSITION OF LIQuI 


values are based on experimental data. In the above 
equilibrium calculation, a temperature of 190° F. is 
assumed : 

Pressure = 152.68 pounds. 


p 

Y = K x - 
285 = 225 .1265 3.300 
‘516 = 110 .4700 1.160 
199 = 51 .3900 .427 


According to the “K” charts the volatility of propane 
Js less than the vapor pressure chart value and that 
of pentane greater than the vapor pressure reading. 


Plate-to-Plate Calculations Based on “K” Values 


Liquid on Top Tray No. 1. Assume a temperature of 


125° F. 


y = Kx. or< x 
Cs 438 «= 1.42 xs. ..519 
Cs 404 = 56x, 458 
Cs .005 = .22 Xs .023 
1.000 


A material balance around the top tray No. 1 is then made 
in order to get the composition of the vapor rising from 
tray No. 2 


Liquid Vaporto Liquid to 


Vaporfrom1 + froml = Itray+ Itray 
C; 4(.738). + 3(.519) = 4ys + 3(.738) 
eC, 4(.257) + 3(.458) = 4y. + 3(.257) 
Cs 4(.005) + 3(.023) = 4ys + 3(.005) 
ys .0185 pVapor from tray No. 2 
1.0000. 


NS 
NS a os 
Tray | = Pett 
S NSP N7 Bulrane 
4 
X N 
a sabe, = PRoPANE | Ni 
™N 
4 | + PENTANE <=T TRAY TTemMpe 
Tray 3 J as PS 
[ % 
/ S 
i 
TRAY 4 
O 0.2 0.4 0.6 08 | 


D ON EACH TRAY 


FIGURE 1 
Variation in composition and temperature through four top trays of a fractionator 


Liquid on Tray No. 2. Assume Temperature= 150° F. 
First Trial 


y = Kx 
040. -= £75. x, «= =. 228 
40/5. = ee Me $3: SS ae 
6185 — Se Se x =; 658 
.916 


Liquid on Tray No. 2. Assume Temperature = 140° F. 
Second Trial 


.4075 — 0.70 Xs X4 =— .582 
.0185 = 0.28 Xs Xs = .066 
1.018 


Therefore the temperature of plate 2—= 142° F. and the 
liquid: 


C:= .363 
C,.= .572 
C;= .065 Liquid on tray No. 2 
1.000 
A material around tray 2. 
From Tray To Tray 

C; 46¢.5740) + 3(.363) = 4ys + 3(.519) 

C, 4(.4075) + 3(.572) = 4ys + 3(.458) 

Cs 4(.0185) + 3(.065) = 4ys + 3(.023) 
Y¥3— .4820 S 
ys = .4930> Vapor from Tray No.! 
ys = .0250) 

Liquid on Tray No. 3. Assume 160° F. for first trial. 
, y Kx 
CG, 462 = 190 x: «x = 253 
Cc 025 = 36 Xs xs = /| .069 
903 
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Liquid on Tray 3, assume a temperature = 150° F. 
Second trial. 


; y Kx 
Ce... Ae (ss. ASS 3 te: ee eS iS 
G 49339 = 47 6X Xe =. 
CG 025 = 32 X% Xs = O78 
.993 
Temperature = 149° F. Liquid xs = .277 
x = 15 Liaw on tray 3. 
Material balance around tray 3. 
From Tray To Tray 
Vapor Reflux Vapor Reflux 
C; = 4(.482) + 3(.277) = 4ys + 3(.363) 
C = 4(.493) + 3(.645) = 4y. + 3(.572) 
4(.025) + 3(.078) = 4ys + 3(.065) 


ae os, 


ys = .548 >} Vapor from Tray No. 4 
044f 


Liquid on tray 4.-Assume Temperature = 160° F. 





The temperature at the base of the tower can be determined: - 
by trial and error. Assume a temperature of 200° F. 


y =. Kx 
ys = 2.40 (,005) ys = . O12 
Ye =~ 1.20 (.395) ‘ys = £A74 
yYy = .57 (.600) ve =. 3% 
812 
Second trial—assume a temperature of 220° F. for the base. 
ee teen 
¥% = : 5 y’ Ve = &. 4 f 
i ee e por from 
ys =  .69 (600) ys = 414 pRottom Product 


.982 
Approximate temperature of base of tower = 222° F. 


From these two sets of calculations, it is easily 
seen that conditions or limitations were fixed upon 
the tower in the way of reflux ratio, and overhead 
product which makes it possible to obtain a com- 
position approximating that of the incoming feed. 

The writer has submitted the problem to a class 
of 15 chemical engineering students, assigning a 
different set of conditions for each member of: the _ 
class, with the result that several solutions were 
obtained that finally gave compositions comparable 
to the feed. The set of conditions which netted the 
closest approximation to feed composition called for 
an overhead product of 2.0 mol percent normal 
pentane and a bottoms of 39.5 percent normal butane 
and 58.5 percent normal pentane, with a reflux ratio 
of 4 parts of reflux to 1 of product. 

From the foregoing calculations, it is readily seen 
that an exact solution of the theoretical tray require- 
ments for as simple a mixture as three components 
is like “hunting for a needle in a hay stack,” so 
numerous are the combinations of overhead and 
bottom products and reflux ratios only one which 
will ‘fit into the “groove.” 

Many simplifying methods (see literature cited) 
have been offered as a basis for fractionator design. 
Experience has also been a big contributor in design 
progress since nothing is as sure as the trial-and- 
error method although it is often an expensive route 
to follow. Oftentimes, however, the elementary em- 
pirical method of attacking the problem is the only 
one to pursue. Indeed the petroleum refining industry 
has built itself up largely through this rough-and- 
tumble fashion. Narrowing margins of profit, how- 
ever, call for the application of engineering principles 
by the surer method, the scientific approach. 


LITERATURE CITED 


y Kx 
418. = 190 xs xs = .220 
548 = 85 X4 X4 = 643 
044 = 36: Xs Xs = 122 
985 
Temperature = 158° F. on tray 4 
Composition of Liquid 
X3 = 221 ‘ 
x4 = .647 > Liquid on tray 4 
Material balance around tray 4 
From LO. . 
4(.418) + 3(.221) = 4ys + 3.277) 
4(.548) + 3(.647) = 4ye + 3(.645) 
4(.044) + 3(.122) = 4ys + 3(.078) 
yz— .3/6 
y;= .074 ?Vapor from tray 5. 
1.000 
Liquid on tray 5. Assume a temperature = 170° F. 
y = Kx 
46 ..=. ‘2 & = = Oe 
550 . = 8... ey ee eee 
074 = A, Xe hes ee 
959 
Liquid on tray 5. Assume a temperature = 165° F. 
376 = 1.98 xs xs = .190 
550 = 89 Xe Me = .616 ¥ 
074 = 38x x = _ .194>Liquid on Tray No. 5 
1.000) 
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extile Wetting 
nd Foaming Agents 
rom Petroleum 


E. PROFFT 


“Fette und Seifen,” 49, No. 12, P. 868 (1942) 
Translated by Edwin J. Barth, Petroleum Technologist 


.. of the most rapidly developing chemical fields in 
recent years is that of entirely new and novel synthetics for 
use in the textile industry. These synthetics all possess the 
property of so-called “surface activity.” These materials are 
classified, according to their use, as wetting-out, foaming, 
washing, dispersing, or emulsifying agents. New washing and 
cleansing agents are developments of improved soaps, espe- 
cially that of Turkey-red oil. Carriers for surface activity are 
usually aliphatic derivatives. Nearly all surface active agents 
are soluble clear (or colloidal) in water, and materially lower 
the surface tension. 

In general one distinguishes the following groups of sur- 
face-active agents: 

1. Anion active 

2. Cation active é 

3. Anion + cation active 

This grouping depends on whether the group responsible 
for the surfacé-activity (for instance, an alkyl chain deriva- 
tive) resides in the anionic, cationic or both parts of the com- 
plex molecule. The greatest proportion of the well known 
textile aids are anion-active; such are sodium oleate, sodium 
cetyl sulphate, sodium sulpho-vicinoleate, etc. 

The present report will deal, however, with cationic active 
substances and with, for example, the salts of the higher ali- 
phatic bases. 

In contrast to the anionic materials it can be said that the 
cation-active substances do not contain such water-soluble 
groups as COOH or SOsH, etc. They are of different consti- 
tution, as will be shown herein. 

a. Quaternary Ammonium Compounds’ (also phosphon- 
ium and sulphonium derivatives): such as, triethyl- 
cetylammonium iodide, (CieHss) (C2Hs):NI. 

Basic urethanes (derivatives of ethylenediammine) and 

their salts**. For instance, the diurethane of menthol, 

(CroHis +i. CO): * NCH; : CH:° N(C2Hs)s2, the chlor- 

hydrate is called “Emulsamin.” 

c. Acid amides of diamines and fatty acids*"’, as an ex- 
ample, diethylaminoethyloleylamide, known on the 
continent as “sapamin.” 

d. Alkylated derivatives of (C).*" 

. Alkylpyridinium derivatives (8-12); as an example, 

laurylpyridiniumbromide: 


es :C2Hes 


Br 


— 
~ 


oe 


f. Salts of higher aliphatic bases (13; an example, cetyl- 
aminechloryhydrate: CisHs : NH: : HCl 


An inspection of the above six types of cationic agents 
shows that groups a-d, compared to (c) and (f) show the dis- 
advantage of being difficult to manufacture and are therefore 
expensive. Hartman & Kagi*, the inventors of “Emul!samin,” 
declare that the higher hydro-aromatic alcohols needed for 
the syntheses of (b) synthetics are entirely too expensive. 
Group (e) calls for pyridine, a not too available material 
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when desired in pure form. Group (f) calls for the higher 
aliphatic alcohols, usually of animal or vegetable source, and 
are scarce even in normal times. Group (f) has the great ad- 
vantage, however, of simple methods of synthesis and a not 
too complex structure, making the manufacture of these salts 
an attractive undertaking. 

There exists, however, the alternative possibility of using, 
as raw starting material, the many types of petroleum and its 
manifold fractions. 

Krafft discovered years ago, when working on determining 
the molecular weights of hexadecylaminhydrochloride (cetyl. 
aminhydrochloride), that this material behaved abnormally as 
well as showing unique colloid properties. Hartman and Kagi 
checked these findings in their own work and showed that the 
chlorhydrate of cetylamin was difficultly soluble in water, Of 
course this property is undesirable in textile agents. It would 
have aided the problem there to employ bases and their salts 
derived from petroleum to furnish the looked for water- 
soluble products. The use of petroleum fractions does not 
consist of synthesizing a known molecular weight chemical 
substance but to use narrow fractions of approximately known 
chain length material and more or less complicated mixtures 
of hydrocarbons which will eventually yield more satisfactory 
material of suitable solubility. 

In starting out with petroleum fractions as raw stock for 
the reactions the procedure is to chlorinate the particular 
fraction, and reacting the resulting chloro-derivative with 
ammonia. As will be shown, the procedure will produce val- 
uable “textile-aid” synthetics of outstanding properties. En- 
larging and modifying the procedure the author has been able 
to produce very excellent wetting-out and foam agents. 

As to methods of procedure, it had been presupposed from 
the beginning that the paraffins were really about as inert as 
any series could be and that little could be done with this 
series of hydrocarbons. Later one became convinced that” 
under specified conditions the paraffins could be made very 
reactive and one of the first reactions studied was that of 
chlorination. Chloro-derivatives represent very reactive sub- 
stances and are ideal starting-materials for a host of reactions. 

Pelouze and Cahors had chlorinated several normal paraf- 
fins. Their procedure was not described, except in the case of 
hexadecane, where one reads, “at 40°-50° C.” Previously 
Schultz” undertook the chlorination of decane. The chlorina- 
tion took place with appreciable evolution of heat so that 
Schultz advocated at that time to slow down the reaction by 
using chlorine previously diluted with carbon dioxide. In 
order to minimize the formation of large amounts of higher 
chloro-derivatives this investigator recommended using only 
half the amount of chlorine calculated to give him the mono- 
chloro-derivative. 

There are many patents today dealing with the chlorination 
of petroleum fractions. Zelinsky” presented a procedure in 
1902 for preparing fatty acids from chlorides derived from 
the chlorination of petroleum fractions. The exact procedure 
used is described in his patents. More recently the chlorina- 
tion petroleum fractions has been described in the patent lit- 
erature of the I. G. Company” and of the Sharples Solvents 
Company in Philadelphia™. Suitable petroleum materials for 
chlorination are the soft and hard paraffin waxes, vaseline- 
oils, transformer-oils, and tiie Sharples patent mentions the 
use of pentane. The chlorination in all cases is carried out by 
slightly warming the stocks, say 50°-100° C; in the case of 
pentane even up to 200° C. Polychloro-derivatives containing 
2-8 mols of chlorine are obtained; in the case of pentane, the 
monochlor-pentane is produced. 

For the purpose of producing amines and their salts from 
the chloro-derivatives, the latter, of course, are reacted with 
ammonia. The syntheses of organic bases, according to this 
fundamental procedure, is well known to organic chemists. 
Pelouze and Cahors studied this reaction in 1863 while mak- 
ing chloro-derivatives from petroleum. Chlorinated paraffins 
were heated with alcoholic ammonia, obtaining mixtures ol 
primary, secondary, and tertiary amines of the paraffin series. 

Von Braun” reported, in 1937, his success in converting 
n-amyl, n-octyl, and n-dodecylbromide into amines using 
aqueous ammonia. The patent literature is quite complete on 
this procedure since many of the patents on the chlorination 
of the paraffins also include and conclude with the synthesis 
of many types of amines. The use of ammonia in aqueous OF 
alcoholic ‘solution is preferred but according to the literature 
substances other than ammonia, which yield ammonia itself, 
are also mentioned, such as ammonium carbonate, ureau, ete. 
The hydrochlorides of the amines are produced in, the re 
action. : 

These substances appear to be excellent textile-aids. Theif 
solutions in water are colloidal, similar to regular-soaps; theif 
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foam properties are ‘considerably better than those of soap 
solutions. They emulsify fats and show marked dispersing 
and wetting-out properties. The amine salts furthermore 
show excellent detergent and cleansing properties, not usually 
shown by ordinary soaps. Their solutions are stable towards 
acids, metallic salts—also the heavy metal salts. These prop- 
erties make possible the uses of these amine compounds in 
the preparation of wool, as wetting-out agents, and also as 
additions to hard water in the washing of alkali sensitive 
textiles, such as wool. They have the disadvantage of being 
unstable as solutions in the presence of alkalies which decom- 
pose the salts, foaming free amines. They are unsuited as 
textile-aids for use in alkaline medium. Sodium bicarbonate 
“salts-out” some of the derivatives from their solution. 

I have tested the surface-activity of such cationic wetting- 
agents and compared them to preparations made from a 
petroleum fraction under special conditions and control. In 
this work I used exclusively monochloro products which 
were carefully made by cooling the reaction, etc., rather than 
using the higher chlorinated oil fractions. I arrived at an im- 
portant conclusion: the surface-active agents thus made by 
reaction. with ammonia using exclusively the monochloro oils 
for this reaction, show an extraordinarily high wetting-out 
and good foam tendency, and are far superior to those made 
using polychlorinated fractions. This is contrary to the ac- 
cepted trade opinion up to now since even the products from 
polychloro derivatives are considered valuable textile-aids. 
The amine salt compounds are also superior to the alkyl- 
pyridinium derivatives which are simply made in reactions 
of pyridine and the monochloro petroleum fractions. 

Below we report the work which was undertaken in the 
laboratory. Four different products were made: 

(1) Reaction product with ammonia using terachloro- 
paraffin wax. 

(2) Same but using dichloro-paraffin wax. 

(3) Reaction products using a fraction of petroleum 
chlorinated to contain mostly the monochloro ma- 
terial. 

(4) Reaction product of pyridine and substantially mono- 
chloro-petroleum fraction. 

Products under (1) and (2) were made as follows: 

Chlorine gas is led into molten paraffin wax (100gm.) of 
295 av. mol. weight, (approximately C::H«a); at 70° C., in sun- 
light until there is an increase in the one case of 48 gm. (cor- 
responding to 4 mols. of chlorine), and in the second case of 
24 gm. (2 mols. of chlorine). The tertachloro and dichloro 
derivatives were then treated with: 

For case (1), a solution of 74 gm. NHs, in 750 gm. alco- 

hol, and 

For case (2), a solution of 44.5 gm. ammonia in 385 gm. 

alcohol. 

The treatments are carried out in a pressure autoclave at 
140°-170° C. After cooling the apparatus the brown alcoholic 
solutions in each case were freed of the crystalized ammo- 
nium chloride and the alcohol evaporated. The hydrochlorides 
of the bases from the tetra- and the dichloro-paraffin waxes 
are thus obtained as viscous oils. 


















































TABLE 2 
Foam Experiments 



















































Percent Con Time in Foam 
No. Type of Amine Salt centration Minutes Height 
1, From tetrachloro hard paraffin wax and 1.0 {Foam fell to a height of 2 
ammonia 0.5 mm. in 1 min. No foam 
remained after 5 min. in 
either case. 
2. | From dichloro hard paraffir wax and 1.0 5 46 
ammonia 1.0 15 35 
1.0 30 25 
1.0 60 8 
0.5 5 43 
0.5 15 29 
0.5 30 20 
0.5 60 6 
3. | From monochloro-kerosine and ammonia 1.0 5 93 
1.0 15 58 
1.0 30 50 
| 1.0 60 49 
0.5 - 5 87 
0.5 15 85 
0.5 30 83 
| 0.5 60 82 
4, From monochloro-Kerosine and pyridine 1.0 5 73 
1.0 15 56 
1.0 30 49 
1.0 60 28 
0.5 5 67 
0.5 15 54 
0.5 30 45 
0.5 60 23 
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Wetting Experiments 
Percent i 
No. Type of Amine Salt Concentration | Time (Sec. 
1. From tetrachloro-paraffin wax and ammonia....... 1.00 1l 
0.50 104 
0.25 323 
3) From dichloro-paraffin wax and ammonia......... “ = 
0.25 230 
3. From monichlorinated kerosine and ammonia... .. . 1.0 3 
0.25 62 
4. From monochlorinated kerosine and ammonia... .. . 1.0 124 
0.5 ' 290 
0.25 ’ 605 
* 


The product to be made under item (3) above was prepared 
as follows: chlorine gas is led into 78gm. of kerosene, placed 
in sunlight, and provided with adequate cooling until there is 
a weight increase of 20 gm. (about 1 mol. of Cl.). The yellow 
chlorinated oil is next washed with water, dilute caustic soda 
solution, and finally with water, followed by drying with cal- 
cium chloride (anhydrous). Eighty gm. of this product were 
placed in a stirring-autoclave with 120 cc. of a solution of 
ammonia in denatured alcohol (140 gm. of NHs per liter) and 
the mixture heated four hours at 170° C. The reaction prod- 
uct is then removed, heated on an open water bath to remove 
excess of ammonia and alcohol. 

The oil so obtained is washed and extracted several times 
with water. The aqueous extracts are then concentrated by 
evaporation on a steam-bath. The material thus obtained are 
the hydrochlorides of the bases derived from petroleum. 


To obtain the product as mentioned under item (4) above, 
practically the same procedure as for oil in item (3) is car- 
ried out: 90 gm. of the chlorinated kerosine were heated for 
four hours at 160°-170° C. with 35 gm. pyridin. After cooling 
the reaction-product it is extracted and washed with water, 
the aqueous extract is separated from any oily cracked prod- 
ucts, and concentrated by evaporation on the steam bath. The 
brown viscous oil so obtained consists of the hydrochlorides 
of the quaternary bases from pyridin and the kerosine- 
chloride. 

Wetting-out times for the four compounds thus obtained 
are shown in Table 1. 

It can be seen that the wetting-times are outstanding for 
the compound made from chloro-kerosine and ammonia, and 
is quite superior to the materials made from hard -paraffin 
wax. The wetting-time was poorest for the quaternary prod- 
uct in (4) which was made from the same kerosine chloride 
as was used for product No. 3. 

The foaming tests were carried out by shaking 10 cc. of the 
compound in solution for 30 seconds, measuring the foam 
produced with an accurate rule. 

In Table 2 are shown the foaming tendencies of the com- 
pounds that were produced. 

The compound in No. 1 (from tetrachloro-wax) was worth- 
less due to its poor foaming ability. The quaternary product 
behaved in its foaming tendencies much better than the prod- 
uct from the dichloro-wax reaction. 

The results show the value of products that can be made 
from petroleum and its fractions instead of using the valu- 
able and edible animal and vegetable oils for this purpose. 
The future trend in this-direction for.making textile-aids 
from petroleums appears extremely promising, and new de- 
rivatives from these for the textile and laundry industry 
promise to be outstanding. 
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CARL W. GEORGI 
Technical Director, Research Laboratories, 
. Quaker State Oil Refining Corporation 


Dikbeervkabncros oils for heavy-duty-engine serv- 
ice, of the type meeting the requirements of United States 
Army Specification 2-104B, have come to be known as 
“detergent oils.” Oils of this type containing oxidation and 
bearing-corrosion inhibitors and “detergent” additives are 
now widely recognized as being much superior to straight- 
mineral oils for lubrication of engines in severe or difficult 
service. 

The origin or originator of the term “detergent oil” is 
obscure, but since this designation has become so popular, 
it was considered of interest to investigate the fitness of this 
name for heavy-duty type oils. 

Webster’s definitions are: 

Detergent—cleansing, purging (adjective); a cleansing 
agent or solvent (noun). 





Teo study shows ‘“dispersant’’ oils more apt than 
“detergent” oils as descriptive of the lubricants forti- 
fied with additives for use in internal-combustion en- 
gines. While no great harm can come from the inac- 
curacy of terms, emphasis should be placed upon the 
fact that the purpose of the heavy-duty oil is to keep 
the engine clean for maximum periods of operation. 
It follows that the oil should be used for limiting fouling, 
rather than for cleaning the engine, as use for the 
latter purpose in a dirty engine may result disastrously. 


This paper was presented before the National Fuels 
and Lubricants Meeting of the Society of Automotive 


Detergency or Dispersancy in 
Heavy Duty Engine Oils 















Detergency—cleansing quality or power (noun). Engineers, at Tulsa, November 9-10, 1944. | ee 
A literal interpretation of “deterzent oil” thus indicates an gn 
oil having cleansing, purging or solvent properties which ‘' — —_——— — of 
would imply its ability to remove sludges and deposits,from a 
dirty engines. Detergency thus tends to imply the property of cleaning : 
Dispersing action has frequently been mentioned in con- out dirty engines, whereas dispersancy would indicate the 3 
nection with heavy duty oils and Webster defines this: property of maintaining insoluble matter (sludges and con- S, 
Disperse—To place in a state of suspension, as finely di- taminants) in dispersion in the oil so that they will not settle ee 
vided particles in some other substance (verb). out and ultimately build up as deposits. es 
Dispersion—Act of dispersing or state of being dispersed The question might therefore be: we 
(noun), Is the function of heavy duty, additive-treated oils to clean ‘ol 
To complete the petroleum dictionary, it seems desirable up and rejuvenate dirty engines or to maintain clean engines tia 
to coin ard define two additional words which do not appear in clean condition for the maximum possible periods of de 
in Webster. operation? In order to evaluate more definitely these respec- be 
Dispersant—An agent for imparting dispersing powers or tive functions a series of laboratory and road tests were 
properties, A dispersing agent or medium (noun). conducted over the past few years. 
Dispersancy—Dispersing quality or power (noun). Figure 1 shows two pistons from 480-hour test runs ona 
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FIGURE 3 


single-cylinder diesel engine. These tests were made in 
accord with Coordinating Research Council Test Designa- 
tion L-1-1143.1 The piston on the left is from a 480-hour 
test with a conventionally refined SAE 30 straight-mineral 
oil. The piston skirts and ring zone show heavy varnish and 
carbon deposits and most of the piston rings are stuck. 
This piston is obviously in very poor condition as a result 
of oxidation and deterioration of the oil on the hot piston 
surfaces and the subsequent build-up of these oil-oxidation 
products as deposits. The piston on the right is from a 480- 
hour test with a solvent-extracted, high-viscosity-index oil, 
SAE 30, containing inhibitor and “detergent” additives. The 
striking difference between these two pistons requires little 
comment, beyond mentioning that the inhibitor additive 
minimized oil oxidation and any insoluble oxidation products 
which did develop were largely kept in dispersion in the oil, 
instead of adhering to the piston surfaces and building up as 
deposits. Figure 1 serves to illustrate the typical difference 
between straight-mineral and heavy-duty oils for lubricating 
engines in heavy-load service wherein high ring-belt tem- 
peratures develop. 

.Figure 2 shows a typical piston from a 6-cylinder diesel- 
engine test, run for 80 hours with an SAE 30 straight-mineral 
oil. Under the particular test conditions the oil was not 
oxidized to any marked extent, either in the crankcase or on 
the piston surfaces, and the principal factor involved was 
heavy contamination of the oil with soot and carbon from 
the combustion chambers. This test procedure was set up to 
simulate conditions so frequently encountered in_ service, 
Wherein imperfect combustion causes formation of large 
quantities of soot, considerable of which work past the pis- 
tons to contaminate the crankcase oil. 

The piston in Figure 2 from the run with straight-mineral 
oil contains heavy deposits of a pasty, rather gummy con- 
sistency, which cover almost the entire piston surfaces and 
which have completely plugged the upper oil-control ring 
and partially filled the lower oil ring. 

Figure 3 shows a typical piston from an identical 80-hour 
diese] engine test with an SAE 30 heavy-duty oil. The marked 
improvement in piston and oil-ring cleanliness resulted from 
the “detergent” additive contained in the oil, which acted 
to maintain the soot and carbon contamination in dispersion 
in the oil so that it did not adhere and deposit on the engine 
Working surfaces. In this test the oil became extremely 
Black and dirty, but there is little argument that it is much 
better to keep insoluble contaminants in dispersion in the 
oil rather than to let them deposit out and adliere to engine 
surfaces. 

Figure 4 shows two pistons from light truck engines 
Operated: in short-haul, city-delivery service over a period of 
four winter months. The left-hand piston is typical of that 
removed from an engine which was lubricated with 20W 
Straight-mineral oil and the piston on the right is from an 
eagine serviced with 20W heavy-duty oil. 

The operating conditions of this truck fleet were such that 
igh rates of combustion-chamber blow-by prevailed, causing 
rapid and heavy contamination of the crankcase oils with 
uel dilution, moisture, soot and lead residues from the lead- 
tetraethyl-treated gasoline. 


December, 1944—A Gulf Publishing Company Publication 


FIGURE 4 


The piston from the engine lubricated with straight- 
mineral oil shows the typical condition of oil-ring plugging 
encountered. These deposits were of a soft pasty consistency 
and were composed largely of lead compounds and soot. 

The right-hand piston in Figure 4 illustrates the effec- 
tiveness of heavy-duty oil in minimizing the development of 
this type of contamination sludge in engines used in light- 
duty, low-temperature service. 

It should be mentioned, however, that at the time this 
truck fleet was converted from straight-mineral oil to heavy- 
duty additive oil, a comprehensive program of improved 
engine maintenance and operation was adopted. This con- 
siste1 essentially of installation of radiator covers and 
crankcase-pan insulation to provide higher coolant and 
crankcase-oil temperatures and faster engine warm up, so 
that cold-engine operation favoring excessively, high rates of 
crankcase contamination was greatly minimized. A preven- 
tive-maintenance program was also adopted covering periodic 
fuel- and ignition-system inspection, again to minimize the 
chances of engine-operating conditions favoring high rates of 
crankcase contamination. 

It is not known therefore, just how much of the improve- 
ment in engine cleanliness was brought about by the change 
to heavy-duty oil, and how much resulted from the improved 
maintenance and inspection program. The fleet operator was 
interested only in getting out of his sludge and ring-plugging 
troubles, so that there was no opportunity to run any exten- 
sive comparison tests to establish the relative improvements 
gaine1 by the change to heavy-duty oil compared to those 
gained by more careful engine maintenance and operation. 

There is little question but that the change to heavy-duty 
oil contributed to improved engine cleanliness in this fleet, 
but there is likewise no argument that the program of better 
engine maintenance was also a most pertinent factor. In any 
event, the combination of heavy-duty oil plus amore careful 
engine maintenance got this truck fleet out of serious con- 
tamination and sludge deposit difficulties. 

Figures 1 through 4 serve to ‘illustrate what can be accom- 
plished by the so-called “detergent” constituent of heavy- 
dutv oils. These photos also illustrate that heavy-duty oils 
perform two separate functions, namely to minimize engine 
deposits and dirtiness derived from oil oxidation, and those 
derived from contamination of the crankcase oil with com- 
bustion-chamber blow-up products—chiefly soot and carbon 
in diesel engines, and lead compounds in gasoline engines. 

Figures 1 througn 4 also involve the question of “deter- 
gency or dispersancy in heavy-duty oils?” All of these tests 
were started with. clean engines and their condition at the 
conclusion of the respective tests indicated the ability of the 
various oils to either permit or prevent sludge and deposit 
accumulations. No question of cleaning up dirty engines was 
involved so that in all of these examples the property of 
“dispersancy” was evaluated rather than that of “detergency.” 


Laboratory-Engine Detergency Tests 


In order to study more directly the actual detergent action 
of heavy-duty oils, a series of tests was run.starting with 
dirty engines. In the preliminary laboratory-engine tests, a - 
procedure was developed to prepare dirty engines having | 
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quite uniform deposits so that direct comparisons of the 
detergent action of various types of oils could be made. 
Single-cylinder Lauson engines were used and the tests 
were made following closely in most respects the Oil Sta- i t 
bility Procedure as outlined in the report of the Bench Test piston deposit was particularly chosen in order to provide 
Group of the Coordinating Lubricants Research Committee.” optimum conditions for evaluation of detergency or solvent 
In preparing the “dirty” engines, 48-hour runs were made characteristics of the heavy-duty oils. The “reference” piston 


entirely of a soft, sticky or pasty type, readily soluble jp 
acetone, and were not of the hard, baked, insoluble resinoy; 
variety as encountered in engine operations involving very 
high piston temperatures. The soft, acetone-soluble type of 


FIGURE 5 


sc ees 





FIGURE 6 


FIGURE 7 


with an oil-sump temperature of 280° F. and a jacket-coolant 
temperature of 180° om i 

oil. Under these conditions the piston skirts developed a 
heavy coating of varnish and the oil-ring grooves were par- 
age filled with soft, sticky deposits of oil-oxidation sludges. 


in Figures 5, 6, and 7 shows typical piston condition afte] 
using a low viscosity index SAE-10_ the 48-hour “dirtying” runs. 

Following each 48-hour “dirtying” run, the piston was ft 
moved to check, its condition and uniformity of deposits 
against a reference dirty piston. The engine was then tt 


It s assembled, the low-viscosity-index oil drained and replaced 


ould be noted that the piston deposits were composed 


126 =—_ [506} Petroleum Refiner—V ol. 23, No.l 





luble in 
resinous 
ng very 
type of 
Provide 
solvent 
” piston 


yn after 


was fe) 
Jeposits 
hen ft 
eplaced 


with the oil to be tested. Forty-eight-hour runs with 280° F. 

° 4 . 
sump and 180° F. jacket were then made on each test oil, 
with a drain and refill at 24 hours. ; y 

Figure 5 shows results with three oils. Piston A is from 
4 run with an SAE 30, conventionally refined straight- 
mineral oil. Comparison with the reference piston shows very 
little change, equivalent to essentially no detergent action. 
Pistons AA and C-2 are from runs with two commercial 
SAE 30 heavy-duty oils of the Army 2-104B type. Piston 
AA shows partial cleaning and removal of the oil-ring de- 
posits but no appreciable action on the piston-skirt varnish. 
Piston C-2 shows substantially no change when compared 
with the reference piston. 

Figure 6 shows three more pistons, C-3, C-4, C-5, from 
runs on three commercial heavy-duty oils“all of the 2-104B 
type. Piston C-3 shows partial removal of the oil-ring de- 
posits and some removal of the piston-skirt varnish on the 
thrust surfaces. Pistons C-4 and C-5 display almost no re- 
duction in oil-ring deposits and slight removal of skirt 
yarnish on the thrust surfaces. Piston C-6 in Figure 7 is 
from another commercial heavy-duty oil and indicates no 
material cleaning or removal of deposits, either from the oil 
ring or the piston skirts. 

For purposes of comparison, the third piston, “Solv.”, in 
Figure 7 is from a run with an SAE 30 oil containing an 
additive having true solvent action on varnishes, gums, and 
oxidation resins. Due to the fact this solvent additive is 
unstable on extended use at elevated temperatures, this test 
was run for four hours only. As shown, this piston was 
cleaned substantially free of all skirts and ring deposits. 

The last piston in Figure 7 is from a one-hour run with a 
mixture of 60 percent diesel fuel, 20 percent motor oil, 10 
percent butyl alcohol and 10 percent toluene in the crank- 
case. Mixtures of this type are quite frequently used in 
attempts to clean out badly sludged engines. Due to the vola- 
tile nature of the mixture, this test was run with 200° sump 
temperature and only for one hour. After this short run the 
piston skirts were much cleaner, with only scattered varnish 
stains remaining, and the-oil ring and grooves were prac- 
tically freed of deposits. The two solvent mixtures exerted 
considerably greater cleaning and deposit-removing action 
than did any of the heavy-duty oils, particularly when the 
difference in engine operating time is considered. 

The conclusion to be drawn from these laboratory-engine 
tésts is that heavy-duty oils possess but limited -detergency 
when this term is taken to mean cleansing, purging or 
solvent power. As far as piston deposits derived from oil 
oxidation are concerned it appears that the essential function 
of heavy-duty oils is to prevent such oxidation pro.lucts 
from adhering to metal surfaces (dispersancy) rather than to 
remove such deposits after they have formed (detergency). 


Road Tests 


The second phase of the study of detergency versus 
dispersancy consisted of a series of road tests. A variety of 
truck engines in different types of service and which had 
become quite badly fouled with sludge and deposits from 
operation with straight-mineral oils, were run. from 1000 to 
10,000 miles with heavy-duty oils. In each case, the engine 


FIGURE 8 
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was opened up at the start of the test for observation of 
deposit condition. Deposits were not removed or disturbed. 
In each test at least three drains and refills with heavy-duty 
oils were made and at the conclusion of each test the engine 
was-again opened up for observation: 

Figurt 8 shows two pistons from light truck engines 
operated in city delivery service wherein considerable diffi- 
culty with cold-engine contamination sludges was encount- 
ered. The left-hand piston is typical of that found in several 
of the engines in this fleet after some months of operation 
with straight-mineral oil. As indicate(, oil-ring fouling was 
prevalent and the piston skirts were coated with quite heavy 
deposits. The oil-ring deposits were of a soft, pasty nature 
and consisted chiefly of lead compounds and soot. The piston- 
skirt deposits also ‘contained considerable lead residues 
bonded to the skirts by sticky oil-oxidation resins. Although 
these skirt deposits were fairly heavy, in no instance were 
they found to have developed to the point of causing piston 
sticking in the cylinder bores. 

The right-hand piston in Figure 8 is typical of those from 
engines in this fleet after operation for 1000 to 2000 miles 
with heavy duty oils. There was a noticeable improvement 
in oil-ring condition and appreciable reduction of piston-skirt 
deposits. The heavy-duty oils used thus displayed fairly 
effective detergent action in removing soft, pasty deposits 
from the pistons. 


The general experience in this test series was that such 
engine parts as oil rings, pistons skirts, cranckcases and 
lower engine surfaces were appreciably cleaned and freed of 
soft, pasty, contamination sludges by the heavy-duty oils. 
On the other hand, engine sections such as valve chambers 
and push-rod and rocker-arm compartments, where oil flow 
was limited and where the deposits tended to be of a harder 
more adherent type, were not appeeciably cleaned or bene- 
fited by the heavy-duty oils. 


Peculiarly enough, in all cases where oil-pump screens 
were found to be heavily coated with deposits, the heavy- 
duty oils displayed little or.no cleaning action, in spite of 
the vigorous oil flow at this point in an engine. In most 
instances oil-screen deposits were packed to a hard, adherent 
and granular coating which was not susceptible to removal. 
In several instances the oil screens were found to be dirtier 
and more heavily plugged after the runs with heavy-duty 
oil than before. In such cases, sludges loosened from other 
parts of the engine were apparently carried to the oil screen, 
thereby increasing the deposits. 


Figure 9 shows two typical pistons from a heavy-load, 
long-haul fleet operation. With straight-mineral oils, con- 
siderable difficulty with ring sticking and oil-ring plugging 
was encountered, although the balance of the engine interiors 
remained reasonably clean and free of excessive deposits 
between overhaul periods. Typical engine service in this 
fleet apparently accentuated oil deterioration from high 
piston temperatures, while oxidation of the bulk oil in the 
crankcase or excessive oil contamination from low engine 
temperatures were not an appreciable factor. 


The left-hand piston in Figure 9 is typical of those found 
in engines in this fleet after 20,000 to 40,000 miles operation 










with uncompounded oil. Compression rings showed partial 
to complete sticking, the oil rings were badly fouled with 
hard carbon deposits, and the inner and outer piston surfaces 
were coated with baked varnish films, These piston deposits 
apparently originated as oil-oxidation sludges which built up 
on the pistons and then baked to hard, adherent varnish 
films and coke-like or carbonaceous deposits in the ring 
grooves and oil-ring slots, 

The piston on the right in Figure 9 is typical of that from 
engines after 5000 to 10,000 miles of operation with heavy- 
duty oils. As shown, no appreciable removal of deposits re- 
sulted from the use of the additive-treated oils. This ex- 
perience confirms that reported previously, that heavy-duty 
oils possess little cleansing or loosening action on deposits 
of a hard, adherent or baked character. 

In ‘summarizing the results of these tests, as well as 
numerous similar tests in other operations, the following 
conclusions seemed justified: 

1. Heavy-duty oils can exert appreciable detergent or 
cleansing action on engine deposits of a soft, pasty and 
readily loosenable nature, particularly on those parts of an 
engine where copious oil flow or vigorous oil circulation 
occurs. 

2. Heavy-duty oils display no appreciable detergent or 
cleaning properties on engine deposits of a hard, adherent 
or baked type or on those parts of an engine where oil flow 
and circulation is limited. 

Another interesting and significant condition related to 
oil detergency was observed during the course of the road 
tests. In two instances addition of heavy-duty oil to badly 
fouled engines resulted in disruption of oil circulation and 
loss of oil pressure such that the engines had to be shut 
down to avoid possible damage from lack of lubrication. 

In the one instance, a diesel engine in fluctuating-load 
operation had become badly fouled with mayonnaise-like 
deposits composed largely of soot and carbon particles. 
Within a few hours after addition of the heavy-duty oil, the 
oil pressure began to fluctuate from the normal 40 to 50 
pounds to almost 0, so the engine was shut down. Upon 
inspection, it was found that considerable of the soft sludges 
had been loosened from the crankcase and lower engine 
surfaces. The large amount of solids which then became 
dispersed in the oil caused it to become exrtemely thick and 
viscous. Also, numerous lumps of sludge which had become 
loosened, but not thoroughly broken up and dispersed, had 
been carried to the pump-oil screen, plugging it completely. 

In the second instance, a gasoline engine had become 
heavily coated with oil-oxidation sludges from extended 
operation with an unstable type of straight-mineral oil. 
Some of the deposits were of a grease-like consistency but 
there was also considerable granular material of the “coffee- 
grounds” type. Shortly after the addition of the first charge 
of heavy-duty oil, loss of oil pressure was noted. As in the 
previous example, the heavy-duty oil had loosened up con- 
siderable of the sludges from the lower engine surfaces and 
although the soft sludges were dispersed in the oil, the 
granular, “coffee-grounds” were carried to the oil screen 
anc pump intake, causing almost complete plugging and 
cessation of oil flow. 

In both of these experiences, it was fortunate that loss of 
oil pressure was noted in time that the engines could be 
shut down, otherwise serious engine damage would most 
probably have resulted. 
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Conclusions 


The test results as reported in the preceding indicate that 
the essential function of heavy-duty oils should be defined 
as dispersancy rather than detergency. Althougl heavy-duty 
oils do display appreciable detergent properties on engine 
deposits of a soft, grease-like nature and on those parts of 
an engine where vigorous oil circulation and washing occurs, 
they are not effective cleansing agents for hard, adherent 
or baked deposits or in those engine sections where oil flow 
and attendent washing action is limited. 


Furthermore, the detergent and loosening action of heavy- 
duty oils on soft sludges and deposits involves a serious 
hazard if adequate precautions are not taken, The sudden 
loosening of considerable amounts of sludges in badly fouled 
engines can readily cause plugging of oil-pump intakes and 
disruption of oil circulation. Serious engine damage can then 
result if the condition is not noticed soon enough. A sufficient 
number of such failures have occurred in the field to make 
this a problem which cannot be ignored. 


Although heavy-duty oils have become popularly known 
as “detergent oils,” it appears that a more correct descrip- 
tion should be “dispersant oils.” While no great harm results 
from the somewhat inaccurate name “detergent oil,” it does 
seem desirable to emphasize that the essential function of 
heavy-duty oils is to keep clean engines in clean condition 
for maximum periods of operation. Since the only thorough 
and safe means of cleaning a badly fouled engine is by dis- 
likewise seems desirable to 
emphasize that heavy-duty oils are not intended as cleaning 
or purging agents, even though the popular name “detergent 
oil” might imply this function. 

The apparent ability of heavy-duty oils to loosen soft, 
pasty type deposits from badly fouled engines, introduces a 
problem which may require serious consideration in postwar 
years. H. C. Mougey* has predicted that heavy-duty oils will 
become more widely available and will be used extensively 
for general passenger-car-engine lubrication when current 
restrictions on critical chemicals and additives are lifted. 

The potential danger of sudden loosening of certain types 
of sludges when heavy-duty oils are first added to dirty 
engines is well recognized, and suitable precautions can be 
taken in most commercial-fleet operations where there 1s 
some measure of control over engine maintenance and lubri- 
cation practices. In the case of passenger cars, where owners 
frequently use different types or brands of oil with almost 
every oil addition or refill, there is no control over engine 
condition and the sludge loosening proclivities of heavy-duty 
oils thus presents a more serious problem than has been 
the case to date, where use has been confined largely to 
controlled-fleet operations. 
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PENBERTHY K flex 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Liquid shows black—empty 
space shows white. Pre- 
ferred wherever liquid level 
must be easily and posi- 
tively visible...and when 
liquids are under high pres- 
sure or at high temperature. 


These gages are made of alloy temperature resisting 
steel and are the highest quality throughout. Liquid 
chamber is made from a solid block of steel to assure 











ov. Ae ; f perfect alignment and rigidity. All Penberthy gages 
conform with A.P.1.-A.S.M.E. requirements. 


PENBERTHY 


Transparen f 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Used to observe color and 
density of liquids under 
high pressures, and/or tem- 
peratures. Construction is 
exceptionally rugged... 
similar to Reflex types. 


PENBERTHY INJECTOR CO. 


DETROIT, MICHIGAN * Canadian Plant; Windsor, Ontario 
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Sena ah is take 


Humble Celebrates Delivery of Billion 


Gallons of Aviation Gasoline 


By Refinery at Baytown 


Y 
( cinsiee delivery of one bil- 
lion gallons of 100-octane gasoline by 
its Baytown refinery, Humble Oil & 
Refining Company gave all credit to its 
manpower——from research executives to 
the roughnecks in the fields, and for 
twenty-five years back to the beginning 
of the organization, 

Highlight of the celebration at the 
refinery, which was so arranged that 
workers and their families had prom- 
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inent participation, was formal delivery 
by H. C. Wiess, president of the com- 
pany, of the billionth gallon of 100- 


THE PICTURE shows a section of a hydro- 
genation unit constructed recently to improve 
base stocks for 100-octane gasoline at 
Baytown. This unit formerly was an old 
Cross Coil and was converted to hydro- 
genation to increase products needed for war. 


octane to a representative of the War 
Department. This ceremony was in the 
presence of state and national govern- 
ment officials and leaders in industry. 

A bronze medal commemorating the 
event was presented to 14,000 active 
employes, and more than 3000 on mili- 
tary leave, in a specia! book which com 
tained a message from the companys 
management expressing appreciation 10F 
the contribution each worker has made 
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toward the establishment of war-pro. 
duction records. Another booklet, tel]. 
ing in pictures and story the accom. 
plishments of the several departments 
of the company was furnished to each 
employe. This booklet detailed these as 
the company’s war accomplishments: 

Attainment of the billion-gallon record 
in the manufacture of finished 100. 
octane gasoline gives Baytown refinery 
the distinction of being the first and 
only individual refinery to have pro- 
duced this much. 

Baytown Ordnance Works ‘has sup- 
plied the toluene for at least one out 
of every two bombs used by the United 
Nations since Pearl Harbor, and has 
been awarded the Army-Navy E five 
times. 

The company’s refineries also have 
supplied large quantities of other avia- 
tion and military gasolines, aviation- 
engine and heavy-duty lubricating oils, 
Navy special fuel oil, and other prod- 
ucts. They are supplying about one 
sixth of the materials manufactured 
from petroleum for synthetic rubber, 

The company’s producing department 
is the largest producer of crude oil in 


AT RIGHT: Superfractionating unit at Bay- 
town. This is a sort of octane sifter, sepa- 
rating the high octanes from the low ones 
in naphthas from various cracking processes. 


BELOW: A section of the alkylation plant 
at Baytown refinery. Constructed in 1938, 
this plant was the first commercial alky- 
lation plant in the world, and has been 
in great measure responsible for Humble 
Oil & Refining Company's farge production 
cf the gasoline for the fighting planes. 
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Each month, during the past year, Tube Turns’ 


advertisements have pointed out one single 


outstanding advantage of Tube-Turn seamless 


welding fittings. Added together, they have told 
a serial story of Tube-Turn engineering and 
performance qualities that are of prime 
importance to everyone concerned with 
designing, specifying, buying or installing 

piping and fittings. 

Selected Tube Turns Distributors in every principal 


city are ready to serve you from complete stocks, 


TUBE TURNS (Inc.) Louisville, Kentucky, Branch Offices: 
New York, Chicago, Philadelphia, Pittsburgh, Cleveland, 
Dayton, Washington, D. C., Houston, San Francisco, 
Seattle, Los Angeles. 


TUBE-TURN 


TRADE MARK 


Welding Pittinga and Hlanges 














the United States, and produces a fourth 
of the additional oil needed in the war 
effort. Its current production is one 
twelfth of the total for this country. 
Humble Pipe Line Company trans. 
ports 700,000 barrels per day—one in 
every seven of the nation’s supply, and 
the largest quantity of any one system. 


Baytown Biggest 


Baytown refinery is on Houston Ship 
Channel 25 miles below Houston, and 
normally moves most of its output by 
tanker, Currently processing over 200,000 
barrels of oil per day, it is rated the 
largest plant in the United States, proc- 
essing 4 percent of the country’s crude 
oil. During the emergency four govern- 
ment projects have been designed and 
built by the company and are operated 
by it for the government, as parts of 
the original refinery. These-include the 
toluene plant, a hydrogenation: unit re- 
cently completed, @ butadiene plant 
which provides raw material for Buna-S 
rubber made at an adjacent copolymer 
plant, and a butyl rubber plant which 
produces finished rubber. Nearly 6000 
men and womén are employed in these 
operations. 


AT RIGHT, in the foreground, can be seen 
a portion of the superfractionation unit at 
Baytown, with spheroid tanks and _ fluid- 
catalytic-cracking unit in the background. 


BELOW is a view of the tank-car loading 
department at Baytown, giving an idea of 
the number of cars required. Normally the 
bulk of the plant output moves in tankers. 


Petroleum Refiner—V ol. 23, No. 12 


Dec 









ONE REASON WHY MEN WHO KNOW 
COMPRESSORS BEST PREFER GMV’s 


Cooper-Bessemer GMV compressors are built for heavy-duty jobs in the oil 
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Ship and gas fields, refineries, gasoline plants, gas distribution stations, pressure 
se maintenance, re-pressuring, and re-cycling plants. 
10,000 | 
1 the To give 100% performance under continuous loads, every part from base to 
the automatic controls is designed and built to meet the most severe operating 
eo conditions—backed by the knowledge and skill of men who have been build- i 
an | 
rated ing compressors for more than thirty years. i 
ts of j 
en. Some important factors in the GMV’s rugged strength. are: 


plant i 
=e io Meehanite Metal with its unusual strength, uniformity, and freedom | 


ymer 
from internal weaknesses is used for all parts which would normally 
be made of cast iron. 














2 The shorter, “V"-engine crankshaft is more rigid. In the GMV, excep- 
tionally high diameter-to-length ratio makes it all the more rugged 
and immune to torsional stresses. 











3 Two precision-type main bearings for each crankthrow afford max- 
imum load bearing surface and optimum load distribution. 





The GMV articulated connecting rod design combines each com- 
pressor rod and pair of power rods into an unusually rugged, well- 
balanced unit assembly. 





§ A patented saddle-end piston pin construction, with full-length solid 
bronze bearings, provides twice the bearing area otherwise possible. 





6 Honed power cylinders and plated pistons are of wear-resisting 
__Meehgnite, 





7 Low and medium pressure compressor cylinder bodies are of high- 
strength Meehanite and cast steel respectively. High pressure bodies 


—_are forged steel. _ 


8 Incorporated into one strong, simple design, the scavenging air 
_. header, oil sump and air intake are all cast wahie. the engine base. 
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J. K. ROBERTS 


New Developments in Petroleum Research | 


Director of Research, Standard Oil Company (Indiana) 


iecriate is a critical and exhaus- 
tive investigation or experimentation 
having as its aim the acquisition of new 
knowledge or the revision of accepted 
conclusions in the light of ‘newly dis- 
covered facts. Research embodies both 
pioneering beyond the frontiers of 
knowledge and the reduction to practice 
of newly-won information, For example, 
the research of Pasteur established the 
fundamental mechanism by which bac- 
teria would infect the body’s system, 
but after Pasteur, however, the labori- 
ous researches of a multitude of other 
workers were required in order to de- 
velop adequate ways and means for 
putting his basic findings into practical 
use. Research is frequently thought of 
as.something mysterious which ordinary 
people cannot understand, or possibly 
as something like vitamin pills, which 
constitute relatively minor and harmless 
expenditures but which may do a world 
of good. Actually, research has become 
as much a part ef modern business 
enterprise as manufacturing, sales and 
accounting. 


I shall cover the three phases of re- 
search currently most important to the 
petroleum industry: First, contributions 
of research to the war effort; second, 
the place of research in attacking criti- 
cal postwar problems; and third, long- 
range research. However, before pro- 
ceeding with this detailed development, 
I believe it advisable to remind you of 
several notable examples of industrial 
research as it has always been applied 
in the petroleum industry. These are: 


1. The discovery of the principle of 
cracking of petroleum hydrocarbons and 
the subsequent development of practical 
procedures by Dr. William Burton of 
Standard Oil Company (Indiana). 

2. The discovery by Dr. Thomas 
Midgely of. the possibility of suppress- 
ing knocking in the internal-combustion 
engine, the use of anti-knocks, and the 
final application to practice through the 
development of lead tetraethyl and 
Ethyl fluid. 

3. The discovery of the effectiveness 
of isooctane as a non-knocking fuel, and 
the subsequent development of practical 
means “for manufacturing it in large 
quantities by such processes as alkyla- 
tion and selective polymerization plus 
hydrogenation. 

4. The discovery of geophysical means 
for locating crude oil and the subse- 
quent development of the necessary in- 
strumentations for their practical use. 

5. Discovery of means for converting 
gaseous hydrocarbons or coal to liquid 
oils and the subsequent development of 
practical applications of the Fischer 
process. (This development is still in its 
early stages, but its commercial success 
appears assured.) 

With the foregoing examples in mind, 
we can now review some of the con- 
tributions of research in the petroleum 
industry which have already been made 
and indicate a few of the most impor- 
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, subjects from the program of 
the National Industrial Chemical Con- 
ference in Chicago, November 14 to 
19, dealt with phases of petroleum 
refining. The conference was a part 
of the National Chemical Exposition, 
which is sponsored by the Chicago 
section of the American Chemical 
Society. 


Dr. J. K. Roberts, director of re- 
search, Standard Oil Company (Indi- 
ana), was one of the speakers at the 
luncheon November 15, held jointly 
with the Chicago Association of Com- 
merce, his subject being, ‘‘New De- 
velopments in Petroleum Research.” 


The program of the evening of No- 
vember 16 was on the general sub- 
ject “Achievements of the Chemiccl 
Engineer,’ and Dr, George Granger 
Brown, University of Michigan had a 
paper, ‘The Chemical Engineer in the 
Petroleum Industry.” 











tant opportunities for petroleum indus- 
try research in the immediate future. 
Probably the most dramatic illustra- 
tion of the contribution of research in 
the petroleum industry to the war effort 
is offered by the case of 100-octane 
gasoline. By now, virtually everyone 
realizes that the availability of this fuel 
in vast quantities is, to a considerable 
extent, responsible for the success of 
the Allies’ modern military aviation. 
However, few people stop to ask the 
question, “How much 100-octane gaso- 
line is there in crude oil and how is it 
extracted?” The answer is a little start- 
ling. There is no 100-octane number 
gasoline in crude. The basic ingredients 
for this vital war material are made by 
chemical synthesis methods (artificially 
created) using certain petroleum frac- 
tions as raw materials. Prior to the start 
of the war effort, the total United States 
production’ of 100-octane_ gasoline .was 
about 25,000 barrels per calendar day. 
Currently it is produced at at least 20 
times that rate, which should give a 
pretty good idea of the tremendous scale 
upon which the researches into iso- 
octane as a high anti-knock material 
have been applied to actual production. 
If it were not for this contribution of 
research to the manufacture of high- 
performance aviation fuel, the Allied air 
services would be restricted to about 
one fifth as much aviation gasoline as 
they are now receiving and that gaso- 
line would give only about three quar- 
ters of the engine performance made 
possible by 100-octane fuel. You all 
probably have seen, from time to time, 
illustrations depicting the superiority of 
100-octane fuel over the older varieties 
of gasoline. These illustrations show 
that much greater bomb loads can be 
carried longer distances or that fighters 
can fly. higher and faster and so on. It 





will suffice, for the purpose of this dis- 
cussion, merely to state that many of 
the most important tactical aircraft now 
in use on our fighting fronts cannot be 
operated at all on a fuel of less than 
100-octane while the usefulness of the 
others would be so impaired as to make 
impossible such military operations as 
bombing of industries deep inside of 
Germany, the expeditions of the 20th 
Air Force’s B-29’s, and the devastating 
and decisive air-sea battle west of 
Saipan about three months ago, and the 
more recent battle of the Philippine Sea, 
Research is, of course, seeking out stil] 
better fuels. Perhaps many of you have 
noticed recently released publicity to the 
effect that a much higher performance 
aviation fuel will be made available for 
use against Japan as soon as the termi- 
nation of the European war releases the 
necessary facilities. And, last but not 
least, as added emphasis to the grand 
scale of this application of research to 
the war effort, it should be pointed out 
that the petroleum industry has spent 
in excess of three quarters of a billion 
dollars to increase the production of 
synthetic components of the 100-octane 
fuels alone. 

Smaller, less spectacular, but nonethe- 
less very important to the war effort, is 
the manufacture of toluene from petro- 
leum. In World War I the production 
of toluene from coking of coal was 
pushed to an extent which at that time 
staggered the imagination. Today, tolu- 
ene is being produced in quantities ex- 
ceeding World War I production by 
tenfold, with practically all of it being 
made by synthetic procedures from pe- 
troleum, a possibility scarcely dreamed 
of at the time of World War I. Mod- 
ern mass bombing and the use of large 
caliber artillery would not be possible 
without the availability of toluene for 
TNT in quantities far greater than any 
hope of the by-product coking industry 
to provide. 

Chemically, the procedure for making 
toluene consists of two principal steps. 
The first of these steps converts a par- 
ticular component of crude oil into an 
impure mixture of materials containing 
a considerable amount of toluene. The 
second step consists of a most precise 
chemical extraction procedure which 
separates the toluene from the other 
material in the very high degree of 
purity required for nitration. 


Future of Synthetic Rubber 


_ The contributions of research to solv- 
ing the rubber shortage problem are, 0 
course, in the front of everyone’s min 
and to go into detail here would be sim- 
ply boring you with repetition. I merely 
wish to-point out that one vital material 
required in the manufacture of the 
Buna-S type synthetic rubber used for 
tires is made by chemical synthesis 
procedures from material obtained from 
crude petroleum. Buna rubber basically 
consists of the reaction product 0 
butadiene and styrene. The latter 
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most conveniently made by reacting 
penzol, a by-product of coking coal, 
with an unsaturated gas obtained in the 
course of refining petroleum, namely, 
ethylene. The butadiene, however, is not 
available as a by-product from any other 
process. Large quantities currently are 
made from alcohol, but the petroleum 
industry must also furnish very large 
amounts and, further, must continue to 
furnish even increasing quantities if 
synthetic rubber is to-remain as an es- 
tablished product. The manufacture of 
butadiene in the quantities required has 
imposed many particularly difficult 
problems. These are now sufficiently 
well in hand that the supply of buta- 
diene from petroleum is going forward 
at a gratifying rate, and I am willing 
to venture the prediction that its manu- 
facture will continue to be a major 
activity from now on. 






Special Lubricants 


Petroleum research also has con- 
tributed to other less spectacular but 
very important developments in the war 
effort. These include lubricating oils 
especially adapted to the requirements 
of submarine, and other highly special- 
ized diesel engines for the Navy, heavy- 
duty motor oils required for the operat- 
ing of tanks and military trucks, and 
corrosion preventives for a wide variety 
of services—including engine lubricat- 
ing oils—which are required to protect 
equipment against the ravages of salt 
water and tropical humidity. The hy- 
draulic systems used in the modern high- 
altitude military airplane require oils to 
cope with the wide temperature ranges 
encountered which may vary from the 
blistering heat of the desert to the ex- 
treme sub-zero temperatures of the 
stratosphere in a single flight. The same 
considerations hold for instrument oils, 
while one of the more difficult technical 
problems has involved the development 
of greases for the galaxy of small anti- 
iriction bearings used in the accessories 
of the modern bomber, which must 
operate freely at temperatures below 
—60° F. It can be seen, therefore, that 
petroleum research for war takes many 
and varied forms. 


We at home are most conscious,’ of 
course, of the quantity aspects of war 
demand which have resulted in short- 
ages of almost every type of petroleum 
product. Here again, research has been 
called upon to do its utmost to increase 
the capacity of every element of petro- 
cum production, refining and trans- 
portation. That it has been at least 
partly successful is attested by the tre- 
mendous increase in production, par- 
ticularly of the most critical products, 
far beyond the estimates of even the 
most rash prewar optimist. When it is 
realized that the current production of 

-octane gasoline is about one third 
of the prewar production of gasoline of 
all kinds, and when we consider other 
tremendous increases due to the mili- 
lary requirements, it is a wonder that 
there is anything left for the strictly 
civilian automobile driver. I wish it 
Were possible to predict the early avail- 
ability of unlimited gasoline for the 
A”-card driver. However, it has been 
frequently emphasized that this is a pe- 
troleum war. These are no idle words, 
as even in spite of today’s tremendous 
Mereases in the output of all petroleum 
Products, many of our activities against 
= enemy must still be proportioned to 

€ availabiilty of gasoline and other 
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fuels. The termination of demands from 
one war theater may release fuel from 
that theater, but it is most probable that 
such fuel can be used effectively else- 
where. It appears, therefore, that petro- 
leum products, particularly the gaso- 
lines, must remain critical until after 
final V-day. 


Postwar Petroleum Research 


As might be expected, the petroleum 
industry is faced with a number of im- 
mediate postwar problems which at 
times seem to be only a shade less 
urgent than those of war research. One 
of these problems is foremost in the 
minds of a very large number of people, 
namely, “What becomes of 100-octane 
gasoline after V-Day?” Superficially, 
the answer to this question is quite sim- 
ple—it simply will not be made beyond 
the comparatively small quantities re- 
quired for postwar operations. To the 
petroleum economist and technologist, 
however, this is a far from satisfactory 
answer. Actually, the facilities now em- 
ployed for the manufacture of 100- 
octane gasoline must be converted as 
rapidly as possible to the manufacture 
of motor gasoline. The principal reason 
for this is that present wartime opera- 
tions are punishing to the industry’s 
program for efficient crude production 
and efficient utilization of crude, The 
industry must return to more efficient 
operations as rapidly as possible. The 
catalytic-cracking units and many of 
the other processes now being operated 
to produce the maximum amounts of 
100-octane gasoline must be altered and 
their operations tied in with the rest of 
the refining procedures for the purpose 
of obtaining maximum yields of motor 
gasoline. Refining operations have been 
so completely distorted by the necessi- 
ties of war production programs that a 
large amount of technical effort will be 
required in order to restore a balanced 
peacetime schedule of operations. The 
country is fortunate that the petroleum 
industry is able to use the same basic 
equipment for both peacetime and war- 
time production. However, we can ex- 
pect more emphasis than ever before 
will be placed on the necessity for se- 
curing the greatest number of car miles 
per barrel of crude and that a major 
portion of the research effort will be 
devoted to solving the multitude of 
problems to be encountered in the con- 
version of war-built equipment for that 
purpose. 


Other problems of a more strictly re- 
search. and development nature are 
known to face us as soon as the war 
ends. For example, it seems faiily evi- 
dent that postwar car designs will em- 
body the general use of automatic trans- 
missions. Lubricant requirements for 
these devices are different from the 
older and more conventional forms. Just 
where these designs will lead us we do 
not as yet know, but we can only antici- 
pate that research and development of 
lubricants in the petroleum industry 
must be coordinated with the develop- 
ments of the automobile industry. The 
use of petroleum as a source of raw 
materials for the manufacture of chemi- 
cals and synthetic rubber and plastics 
is often disctssed. It is not now possi- 
ble to predict the courses of these 
activities, but it appears that. petroleum 
research will from now on be very busy 
in these fields. 

The research and development prob- 


lems considered so far are of immediate 
war emergency or  bread-and-butter 
types. The term “petroleum research” . 
is also applied to the attack on prob- 
lems which, while nonetheless impor- 
tant to national defense and economics, 
are of a long range nature, Research 
into the methods of crude discovery 
occupies, of course, a top place in the 
list of- such problems. As has been 
pointed out from time to time since the 
drilling of the Drake well more than 80 
years ago, the country has always been 
in imminent danger of running out of 
crude. Before the war, research de- 
veloped new techniques for finding oil 
often enough to more than keep up with 
the increasing demand. Wartime ex- 
igencies have virtually stopped alf such 
effort, with the result that during the 
past few years demand has far out- 
stripped discovery. Obviously, therefore, 
research effort on means for finding oil 
must be resumed with renewed vigor 
as soon as possible. Another golden 
opportunity for research lies in the field 
of increasing the efficiency of produc- 
tion of crude already discovéred and 
particularly in the development of pro- 
cedures for secondary production. This 
latter term implies the production of 
crude known to be in the ground but 
not economically obtainable by existing 
procedures, For example, a large pro- 
portion of the crude producible by ex- 
isting means has been secured by the 
Pennsylvania oi] fields. This represents 
only a small fraction, however, of the 
amount known to be in the ground, Re- 
search in the utilization of our enor- 
mous natural gas production promises ~ 
to be well worth while. Much effort is 
being devoted to application of the so- 
called “Fischer” process to the manu- 
facture of liquid hydrocarbons from 
natural gas. No actual large-scale manu- 
facture based on this process is as yet 
in operation, but the work has been car- 
ried to the point where commercially 
practical processes are assured. Other 
long-range researches intended to in- 
crease the supply contemplate the de- 
velopment of pétroleum substitutes, as 
by reduction of tar sands and shale and 
the conversion of coal to oil. The tech- 
nology of such processes has _ béen 
pushed far: enough to prove that they 
are technically sound and workable. 
The substitutes simply cannot compete 
economically with petroleum and natu- 
ral gas at present but a comparatively 
small increase in the refinery cost of 
gasoline would place some of _ these 
processes in a favorable light. Long 
before the nation“*runs out of gasoline 
due to petroleum shortage, an increase 
in price of five cents a gallon of gaso- 
line will bring liquefaction of coal (hy- 
drogenation) into the picture along with 
its virtually limitless supply of the basic 
raw material. 


The close relation of research to the 
actual operation of the petroleum indus- 
try currently, and for the longer range 
view, is evident from the types of prob- 
lems engaging the attention of research _ 
men. (Research still is a relatively sniall 
activity, far smaller in relation to the 
size of the petroleum industry than, for 
example, research in the chemical in- 
dustry.) It is to be expected that as 
time goes on still vaster opportunities 
for research will unfold. Its part in the 
petroleum industry must continue to 
grow if the industry is to make its 
rightful contribution to the advance- 
ment of American living standards. 
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tude of the early industry was rapidly 
replaced by a spirit of cooperation with 
the organization of the American Petro- 
leum Institute in 1919. The first truly 
chemical engineering text by Walker, Lewis 
and McAdams of Massachusetts Insti- 
tute of Technology appeared in 1923 
and clearly laid the foundation to 
“stimulate engineers to design appa- 
ratus adapted for any particular purpose 
rather than just to build it and then to 
rely upon large-scale experimentation 
with extensive changes in construction 
to effect efficient operation.” The activi- 
ties of the technical societies and asso- 
ciations in which chemical engineers 
from different industries discussed their 
various problems-aided in the rapid de- 
lopment and adaptation of new meth- 
"ods in the petroleum industry which had 
been found satisfactory and valuable in 
other fields. The meetings of the Amer- 
ican Petroleum Institute in which oil 
men got together stimulated the distri- 
"bution of the knowledge of these opera- 
tions throughout the industry. As a 
result fractionating columns which were 
introduced to the petroleum industry 
at about this time by chemical engineers 
who were familiar with this equipment 
from their studies of the alcohol indus- 
‘ity were rapidly adopted throughout the 
‘industry. 

_ With the old simple batch distillation 
it Was necessary to rerun some dis- 
tillates (those intermediate to the de- 
sired products) hundreds of times in 


order to fractionate them into products’ 


Meeting specifications. This rerunning 
of the slop cuts was not orily a serious 
expense but a limitation to the capacity 
of the plant. The use of a fractionating 
‘column and the accompanying sharp 
Separation between the various desired 
jifactions made it possible to eliminate 
this type of rerunning. The fractionat- 
img columns were used in various ways. 
At first a number of shell stills were 
ed into a single column with the 
Vapor streams introduced at what was 
considered to be appropriate locations 
erein, This was shortly displaced by 
actionating columns on individual shell 
Stills and the stills hooked together in 
the form of a continuous battery. This 
type of operation continued for some 
ts and many such batteries have 

mM operated until they almost fell 
apart. 

The difficulty of heating the heavy 
4sphaltic oils of the West Coast in shell 
stills because of coke formation and 
Over-heating of the metals was elimi- 
Mated by competent engineers who 
pireciated at least the basic principles 


heat transfer to fluids and introduced » 


a 
0} 
the continuous pipe still. 

At first radiant heat was not well 
“inderstood. The early designers being 
: id of radiant heat exposed only a 
/SMall area of the tubes to radiant heat 
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University of Michigan 





The historical part of the paper by 
George Granger Brown before the 
National Chemical Conference in Chi- 
cago November 16, has been omitted 
because most of it is familiar to the 
personnel of the refining industry. 
In this he pointed out that chemical 
engineering as a profession had its 
start in 1888, although graduates 
from the new schools to offer the 
courses did not have much oppor- 
tunity for influencing the operation 
of refining processes until World 
War I and “recognition of the neces- 
sity of anti-knock gasoline, particu- 
larly for the fighting planes and the 
demands on the chemical engineer 
for explosives, poison gas anc the 
production of dyes, pharmaceuticals 
and other products for which we had 
previously relied upon Germany. 
“Under the accelerates technical 
developments of the war period, the 
young chemical engineer learned to 
develop new and improved processes 
and equipment from his own re- 
sources whether or not they had 
been described to him in the ac- 
cepted text books. He had also 
learned to apply the operations and 
skills acquired in one field to other 
fields of operations. When these men 
were demobilized and made avail- 
able by the shifts in manufacturing 
activities immediately following the 
war, a relatively large number of 
young resourceful and progressive 
chemical engineers found themselves 
in the petroleum industry. The prac- 
tical operator who had carried the 
petroleum processing from the days 
of the Civil War were being rapidly 
revlaced by technically trained men.” 











and depended mainly upon heat trans- 
fer by convection from circulating gases. 
This is the most unsatisfactory way to 
use radiant heat where mild conditions 
are desired, as large heat-absorbing sur- 
faces decrease the intensity of the radi- 
ant heat, as we soon found out from 
many furnace studies which have con- 
tributed to the knowledge of the chemi- 
cal engineer in the fields of high-tem- 
perature heat transfer, radiation, and 
furnace design. 

Distillation operations became con- 
tinuous, not only by use of the con- 
tinuous shell-still battery, but also by 
the combination of a pipe still and frac- 
tionating column. This was adopted not 
only to the production of gasoline, 
naphthas, kerosine, and the lighter dis- 
tillates, but also to the production of 
vacuum-distilled lubricating oils, includ- 
ing cylinder stocks. The increasing de- 
mand for gasoline brought about simi- 
lar developments in the cracking opera- 


| Chemical Engineer in Petroleum Industry 


tion where the pipe still was found to 
be of particular importance because of 
the possibility of heating the oil to a 
much higher temperature than had ever 
been possible in the batch shell still. It 
also made possible the application of the 
principle of clean circulation in which 
only distillate products were cycled for 
a recracking through the pipe still. 
Large combination units of 60,000 bar- 
rels per day and more capacity were 
built with important saving in operating 
labor and the drudgery of maintenance. 
The percent of crude oil marketed as 
gasoline was increased from about 15 
percent to over 45 percent with a saving 


of over 52 percent of crude oil require- 


ments due to the development of effi- 
cient cracking operations. 

Similar developments in the natural- 
gasoline field led to the recovery of 
over two billion’ gallons of natural gaso- 
line per year (1930). - 


Petroleum Research 


The chemical engineer was making 
real contributions to the petroleum in- 
dustry but it was by no means a one- 
way track. The technical developments 
in the petroleum industry were promptly 
described and made available to tech- 
nical men in all fields. The development 
of chemical engineering since 1920 has 
been due in no small part to the tech- 
nical and engineering developments in 
the petroleum industry. Furthermore, 
more than a half million dollars has 
been made available through the Amer- 
ican Petroleum Institute for the encour- 
agement of research connected with the 
problems encountered in the petroleum 
industry. The readiness with which the 
petroleum industry has made available 
technical data has greatly stimulated 
the interest of chemical engineers in the 
petroleum industry and for many years 
more than 10 percent of all the chemical 
engineering graduates in the country 
entered the petroleum industry. 


Although petroleum played an impor- 
tant part in the World War of 1914-18, 
that war was made possible primarily 
by the development of synthetic nitro- 
gen in Germany and the development 
of the coal-tar chemical industry at that 
time in Germany. Efforts were made at 
that time to produce toluene by the 
vapor-phase cracking of petroleum in 
California. Some toluene was produced, 
but of inadequate quality and quantity 
(not more than a single tank car alto- 
gether). Also at the end of World War 
I processes were developed for the pro- 
duction of an aviation fuel of 100-octane 
number, although not composed of iso- 
octane, 

Our efforts in the present World War 
are based on an aviation fuel of 100- 
octane or more and by far the largest 
part of the satisfactory toluene used in 
the manufacture of explosives has been 
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Compared with the slow action of conventional type valves, it can be readily ap- 
: pra 

preciated that R-S Butterfly Valves are easy and quick to operate. In the first 

place, no by-pass is required. Further, one thrust of the hand lever, or four to six 

revolutions of the hand wheel, complete the full vane movement. (Conventional 

type valves in the larger sizes require as long as five minutes or more for com- 

plete opening or closing.) 

When open, there is minimum turbulence of the flow as the streamlined vane 
offers minimum resistance. In fact, the flow conditions are similar to those pro- 
duced in a venturi tube with high pressure recovery on the down stream side. 

Streamlined vanes, together with straight, accurately-machined body bores, 
make these valves self-cleaning. There are no troublesome pockets, seats or ob- 
structions to retard flow, hence no accumulation of foreign material or stoppage 
is possible under normal conditions. 

The comparatively lightweight and compact construction of R-S Butterfly 
Valves require less supporting structure and space, thereby effecting substantial 
savings in installation costs. Because of simplicity in design and standardized 
construction, they are lower in price yet comparable in efficiency to the highest 
type valve construction obtainable. Mainteriance is practically nil. They can be 
depended upon to operate for years with trouble-free performance. Ask for 
Catalog No. 14-B. 











No. 529. R-S Butterfly Valve operated above for quick con- 
trol and wedge-type shut-off on intake line at Butadiene Plant 
of Cities Service Refining Corp., Lake Charles, La. Readily 
adapted to elevated temperatures—manual or power operation. 


VALVE DIVISION 


R-S PRODUCTS CORPORATION 


120 Berkley Street > Philadelphia 44, Pa. 
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produced from petroleum by catalytic 
processes developed by the chemical ep. 
gineer. It seems true that we start the 
next war on the basis of the develop. 
ments of the last war. Triptane. and 
rocket bombs both suppliéd’ from-petgg. | 
leum as raw materials are where we 
shall probably begin next time, The 
contributions of the chemical engineer 
to the petroleum industry have had the 
effect of making this war truly a petro. 
leum war and the petroleum industry q 
chemical industry even in the narroy’ 
sense of an industry whose major op) 
erations incorporate changes in chemp” 
cal composition. 




















Primarily Process Engineering 






Chemical engineering is Prinrarily 
process engineering. The processes are 
actually operated and controlled by) 
physical equipment and physical opeta 
tions commonly referred to as the unit 
operations of chemical engineering, Bug 
we must renmiember that these unit op 
erations are simply means to an end’ 
which is the industrial process itself. 
The knowledge of the process itself re 
quires an understanding of the thermo- 
dynamic properties of the materials un- 
dergoing treatment, and the factors con- 
trolling the rates of the reaction or of 
the desired changes. It is only with a 
due consideration of all of these factors 
that a technically sound process can be 
evolved. In normal times the chemical * 
engineer must also consider the eco- 
nomic factors if the process is to bea 
success. The petroleum industry is prob- 
ably the best example of the practical 
application :of chemical engineering on 
a grand scale. 

With the possible exception of flota- 
tion, I believe, all of the unit opera- 
tions of chemical engineering are used 
by the petroleum industry. Because of 
the large scale of the operations, inten- 
sive study for the improvement in effi- 
ciency is justified and a large part of the 
modern knowledge and understanding e 
of the unit operations has been con- 
tributed by the petroleum industry. 

The same statement may be made re- Qua 
garding the thermodynamic properties 
of hydrocarbons, particularly at high 
pressure. The mechanical engineer 1n- 
terested in power has always been con- 
cerned primarily with steam and pos- 
sibly air as the two working substances. 

The chemical engineer deals with all 

kinds of gases and fluids and must have 
available reliable data or means for esti- Thes 
mating the thermodynamic properties of 
whatever material is undergoing treat- 

ment. Furthermore, material with which 

the chemical engineer deals is usually 

not a single component such as water, 

but a complex fluid of many compounds. 

The natural-gas and petroleum indus- 

tries have offered an ideal opportunity 

for the development of methods for estt- Spe 
mating the thermodynamic properties 

of hydrocarbons and hydrocarbon mix- 
tures. The chemical engineer has taken 
full advantage of this opportunity and 
has developed charts and _ tables. by 
which the vapor-liquid compositions 
and the thermodynamic properties 0 
the materials treated in the petroleum 
industry may be estimated in a rasom | 
ably satisfactory manner in most case 
These developments started with the” 
simpler.systems such as natural gas and” 







































































tirely of paraffin hydrocarbons, wee 
later extended to the higher-boiling, 
more complex mixture obtained from 
crude oil, and are currently being de 
veloped for the non-ideal mixtures 
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General Chemical “B&A” Reagent Acids and 


Quality in quantif yshapes success...increases product potentialities. That's 
why, wherever reagent grade minerai acids or ammonia in commercial 
quantities are specified for industrial operations, General Chemical “B&A” 


high purity products are an outstanding choice nation-wide. 


These reagentsfrom America’s foremost producer of mineral acids conform 
to exacting A.C.S. specifications, Their quality and purity are the result of 
General Chemical’s progressive research and advanced reagent produc- 
tion technique, combined with invaluable “know-how” gained during 
almost half a century’s manufacture of basic chemicals for industry. 


Specify and rel yon General Chemical “B&A” Reagent Acids and Ammonia 
for your operations. Remember...their dependability has been “proved 
in productidn” by America’s leading manufacturers! 


GENERAL CHEMICAL COMPANY 
40 RECTOR STREET, NEW YORK 6,-N. Y. 
Technical Service Offices: Atlanta + Baltimore * Boston * 
(Conn.) * Buffalo + Charlotte (N: C.) * Chicago * Cleveland * Denver 
Detrost + Houston * Kansas City * Milwaukee » Minneapolis » New York 
Philadelphia + Pittsburgh » Providence (R. I.) + St. Louis + Utica (N.Y.) 
Pacific Coast Technical Service Offices: 
Los Angeles » San Francisco » Seattle, Wenatchee and Yakima (Wash.) 


ta Canada: The Nichols Chemical Co, Ltd. + Montreal » Terente » Vancouver 
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This is not a worker earning fabulous 
sums but an ordinary guy named "JOE" 
on the job every day, producing critically 


needed Thermometers so that GI Joe can 
do his job and return home soon. 
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To prevent costly breakdowns, after this war, 
it is your duty to give serious throught NOW 
to equipping your plant with GOOD Ther- 
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mometers. 


‘And Palmer Thermometers give you: 
1. Precision and Guaranteed Accuracy. 
2. Sturdiness and long life. 


3. A bright RED column . 
with ‘Red-Reading-Mercury.” 


. SO easy.to se 
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cluding azeotropes as are used in ex ie 
tion and extractive distillation oper 
tions, 

Catalytic Reactions 


Recently the petroleum industry 
gone catalytic in a big way. We k 
catalytic cracking, catalytic hydrogens 
tion, catalytic polymerization, catalytie 
alkylation, catalytic isomerization, jus 
to mention a few. These reactions ape 
rate-reactions and we expect to fin 
shortly important contributions to th 
knowledge of the rate of catalytic re 
actions coming from the petroleum jp 
dustry. ; 

Perhaps one of the most interesting | 
developments of these catalytic re 
actions is that the modern chemical em 
gineer has demonstrated to the classical 
chemist that reactions involving the 


paraffin hydrocarbons such as alkylation. 
and isomerization can and are <i 


conducted on the large scale despite the” 
firm opinion of classical chemists’ that 
such reactions were impossible. 

I well remember a conference about 
15 years ago at which engineers and om 
ganic chemists were present. The sub 
ject under discussion was the produg 
tion of high anti-knock gasolirie fron 
Pennsylvania naphtha predominating 
normal paraffins. The client had spec# 
fied that he was not interested in any 
cracking operations but wished to de 
velop some new method. The attention 
of the group was called to the fact that 
the isomeric paraffins were good anti- 
knock compounds and that it might be 
weil to investigate the possibility of 
converting the normal paraffins into the 
isomeric paraffins by the use of some 
active catalyst such as aluminum chlo- 
ride. The response was a hearty laugh 
with the comment that such reactions 
were utterly impossible. Now such re- 
actions are being conducted on a large 
commercial scale and constitute a major 
factor in the supply of aviation motor 
fuel for the armed forces. 

In these new processes which went 
into large-scale operations frequently 
before the opportunity of adequate 
pilot-plant investigation, the chemical 
engineer has not only been responsible 
for the existence of the process but also 
for its execution on a satisfactory and 
efficient basis. Although the efficiency 
or cost of an operation may not be as 
important as the technical aspects to 
the practical existence of a process m 
times of war, in normal peacetimes in 
this country we must recognize the all- 
important factor of cost. This is also 
true when contemplating what is popt- 
larly called reconversion. 

The story of how American chemical 
industry has met the demand for syn- | 
thetic rubber will be interestingly told ’ 
by ‘Dr. Semon: in a few minutes. The | 
plants are built, operating, and produc- 
ing what appears to be a satisfactory 
product. It was and is recognized that | 
petroleum offers the most economical } 
source of butadiene for synthetic rul 
ber GRS. But in the emergency alcohol | 
could be converted to butadiene more} 
readily than the plants could be b 
and operated to produce butadiene from | 
petroleum and a large part of the 
butadiene has come so far from alcahol. 
But if this synthetic rubber is to com 
tinue as.a major factor in the industty, 
it will be dependent upon the economr 
cal production of its raw materials from 
petroleum. 8 

Chemical engineers also have played 
an important part in solving problems 
in gas and oil production, as these af) 
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n 1937 Ingersoll-Rand supplied all the Centrifugal 
Pumps and Compressors for Richfield’s Combination 
Cracking Units. Again in 1944 Ingersoll-Rand com: 
pressors, turbo-blowers and pumps are holding key po- 
sitions in the new Richfield Thermofor Catalytic Crack- 
ing Plant at Watson, California. The equipment in this 
installation is typical of the Ingersoll-Re nd. machii 
Serving in most of this coun rg 
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ACHINES are wonderful creations but in the making of 
wire cloth the hand of the skilled workman still sets up 
and controls the product of the loom. He’s more than a watch- 
man. At Newark, he’s the creator of an accurately-made 
‘product. 
We lay great stress on accuracy and rightly so, we believe. 
Of what use for screening is a woven wire screen if it is not 
accurate to begin with or cannot maintain its mesh count 
or spacing throughout its life. 7 
The hundreds of NEWARK NEWARK 
Wire Cloth users also believe 
that “accuracy in wire cloth” 
counts heavily. 


NEWARK WIRE CLOTH COMPANY 


334 VERONA AVENUE, NEWARK 4, N. J. 
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primarily complicated problems in fluid floy 
requiring a knowledge and understandip, 
of the thermodynamic properties of the 
fluids involved. The estimation of ga, 
and oil reserves, the economical rates of 
oil production with proper regard fo; 
conservation, whether to cycle or not jp 
the condensate fields, and problems of 
secondary recovery have all to he 
treated successfully by chemical engi. 
neers. 

Perhaps a bit of philosophy is in or. 
der as to why the chemical engineer 
who is trained for process engineering 
in general rather than for the petroleum 
industry in particular has been so su. 
cessful in that industry. The modem 
chemical engineer trained in the funda. 
mentals of chemistry, physics, mathe- 
matics, unit operations, thermodynamics 
and process design as developed in and 
applied to industry in general, is up. 
familiar with the particular lingo and 
peculiar methods of any particular jp. 
dustry; and, when placed in any par- 
ticular industrial situation, he trys to 
reduce these unfamiliar peculiarities to 
their fundamental functions with which 
he is familiar. Thus the old batch still 
was analyzed in terms of its funda- 
mental function, fractionation, and im- 
mediately associated with other equip- 
ment having the same function but much 
more highly developed elsewhere, and 
the chemical engineer introduced the 
bubble cap fractionation column into 
the petroleum industry as soon as he 
had the opportunity to study the proc- 
esses and operations of the industry. 

The man trained for a particular in- 
dustry concentrates on the operations 
as conducted in that industry and be- 
comes familiar with the peculiar lan- 
guage and methods used. If and when 
he enters the industry he is in a familiar 
field and accepts its practices as correct 
according to his training and _back- 
ground. In this state of mind he is never 
as likely to suggest improvements. He 
has been trained as a technologist ina ( 











particular field as to how that particular 
industry ‘does its work—a specialist by 
exclusion of other fields—rather than in 
process engineering in general. 


So long as chemical engineers are 
trained broadly in fundamentals as ap- 
plied to process industries in general, 
they will continue to contribute to the 
advance of the petroleum industry by 
improving present processes and opera 
tions, developing new processes and 
products and decreasing costs. And, 
when and if, we must augment our 
supply of petroleum by liquid fuels 


produced from coal, shale or even 
“Jerusalem artichokes,” the chemical 
engineer will be called upon to do 


the job. N 


out 

Tax Receipts Show More _ 
Civilian Gasoline Use os 
Federal gasoline-tax collections i on 


October of $38,374,828 were $6,000,00) “ 
above the previous: month, and _ the 
highest for any month since November, foll 
1940. For 10 months this year the total 9 
on federal gasoline taxes was $255,728- Ng 
397 as compared to $217,152,865 during A 
the same period last year. Lubricating a 
oil asséssments during the 10 months Ste 
were $41,034,923, a gain over $40,612.40 Mo 
in 1943. ‘Pipe lines paid the government cg 
$13,547,047 in the 10 months, as agaitist lar 
$11,725,810 for transportation tax last 
year. 
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Gulf Operating New 1000-Barrel 
Aviation Lubricants Plant 
At Port Arthur Refinery 


Sor Oil Corporation has rounded 
out the expansion program at its Port 
Arthur refining plant with completion 
of facilities for making* aircraft lubri- 
cants for military use. 

The three-unit installation was put 
on stream in October and adds capacity 
lor finishing an additional 1000 barrels 
of lubricating oils. 

Completion of the lubricants plant 
followed completion of the processes by 
Which Gulf Oil Corporation added to 
its output of 100-octane gasoline at Port 
Arthur. The Gulf plant, one of the 
arger refining installations in the United 

tates, has added catalytic cracking, 
alkylation and polymerization units to 
its processing facilities and is one of the 
arger sources of high-octane aviation 
Motor fuels. 


This plant also provides part of the 
feed stock for the nearby butadiene 
plant of Neches Butane Products Com- 
pany, largest of the plants in which 
butadiene is made from petroleum. Her- 
bert Henderson, president of Gulf Re- 
fining Company, is chairman of the 
board of the community project for 
making this ingredient for GR-S rubber. 

Three processes are-combined in the 
new lubricant oil plant: 

The deasphalting plant is shown on 
this page; both the phenol solvent ex- 
traction and the MEK dewaxing units 
are shown on a succeeding page. 

For the present total output, around 
1000 barrels per day, will be to the 


See additional plant pictures, page 160 
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United States Army Air Corps and the 
Navy Bureau of Aeronautics. The first 
shipment was to the Army Air Corps 
October 24. 

The processes have been so designed 
that they can be operated to produce 
lubricants for civilian uses when the 
need for, military lubricants has been 
reduced. Both automotive and industrial 
lubricants can be finished with slight 
changes in hook-up and in operating 
procedure. 

The project was financed by private 
funds and completed under priorities of 
the War Production Board. 

M. W. Kellogg Company was the 
contractor for the deasphalting and 
phenol units. The Lummus Company 
built the dewaxing unit. 
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eryi New Draft of Anglo-American Oil Pact 


Offered as Pending Agreement Seems Out 


A revamped international oil agree- 
ment waS proposed by the Petroleum 
Industry War Council at its meeting 
December 6. The council’s action was in 
answer to the challenge of Petroleum 
Administrator Ickes that an acceptable 
draft be submitted, and came at a time 
when it had been made apparent by an 
announcement by Senator Tom Con- 
nally of the Senate Foreign Relations 
Committee that the pact which came out 
of,the Anglo-American conference last 
August will not get committee approval. 
In effect the council’s action throws the 
agreement back into the preliminary 
stage, which will require renewed ne- 
gotiations with the British representa- 
tives who participated in framing the 
original proposal. Dissatisfaction with 
the original agreement had been ex- 
pressed in both countries. The idea that 
such an agreement should be made, it 
was revealed in a speech by Ickes at 
Chicago on December 8, followed his 
misborn Arabian pine line, which was a 
proposed encroachment upon British in- 
terests. 

The new draft, prepared with the as- 
sistance of Judge Manley Hudson of the 
Permanent Court of International Jus- 
tice, would offer no possibilities of ap- 
plication for any of the purposes which 
the industry saw inherent in the original 
version. It eliminates the provisions 
which had been denominated ambiguous, 
and incorporates limitations upon the 
authority of the commission and of the 
participating governments in any field 
f bordering upon a cartel arrangement, 
protection for private competition and 
safeguards against interference with the 
domestic industry. A 


Oil Supply, Transportation 
Problem Still Not Licked 


Continuation of the war in Europe 
through the first half of 1945 will find 
civilian supplies of oil in this country 
to meet present ra- 


“Darely adequate” 





tioned requirements, according to the 
December report of the Petroleum In- 
dustry War Council’s economic com- 
mittee. Gasoline will be particulary 
tight, and the situation will not be im- 
proved by the transportation shortage. 
For the first six months of 1945, the 
committee estimated need for 4,656, 000 
barrels of crude oil and 336,000 barrels 
of natural gasoline and other liquids 
daily, against an indicated average in 
1944 of 4,582,000 barrels of crude oil and 
287,000 barrels of natural gasoline, etc. 
Imports of crude oil increased the 1944 
supply to an average of 5,000,000 barrels 
daily; for the first 1945 quarter total 
of domestic and imports will reach 
5,153,000 barrels daily, and in the second 
quarter 5,191,000 barrels will be avail- 
able for processing in American re- 
fineries. Imported crude will be made 
available in even larger quantity than 
indicated by these totals, as it is con- 
templated that some domestic wells now 
being produced above maximum efficient 
rates will be cut back as more oil is 
made available from outside. (Construc- 
tion of some additional pipe lines in 
South America is scheduled for comple- 
tion in January.) 

However, it was stated, increase in 
demand will be in excess of the increase 
in supply. Demand in 1944 is estimated 
at 5,023,000 barrels, and is to increase 
to 5,466,000 barrels in the first quarter 
of 1945, then drop back to 5,180,000 bar- 
rels in the second quarter, for a six- 
months average of 5,325,000 barrels next 
year. 

Recent developments in Europe have 
increased estimates of oil required there, 
and consequently has brought about a 
substantial increase in military tanker 
requirements. These increases again 
create a tight situation in this country, 
both as regards supply and transporta- 
tion. Except for reasonably high stocks 
built up there recently, the situation 
would be particularly acute in the East. 
This situation is expected to continue 
during the first quarter of 1945, and 


Crude Oil Run to Stills, Production of Refined Products, and Stocks for the Four-Week 
Period Ending November 25, 1944 





easing then will depend upon the course 
of the war. 

Gravity of the supply situation was 
emphasized in the report of John R. 
McWilliams, PAW director of produc- 
tion, who showed that current crude oil 
stocks of 223,000,000 barrels is dan- 
gerously near the 210,000,000-barrel min- 
imum estimated as required working 
stocks for the refineries. These supplies, 
too, are unequally distributed. 

Equipment prospects were pictured 
as less promising than for a month.ago. 
Tubular goods and metal supplies in 
general are affected by the demands of 
the military for more shells and bombs, 
supplying which takes mill capacity ‘and 
manpower which normally would make 
pipe for industry. 


API Reelects Officers ana 
Approves PIWC Oil Treaty 


Officers and. directors of the Ameri- 
can Petroleum Institute were reelected 
at the annual meeting of the board 
at which the support of the association 
was thrown behind the revised oil treaty 
proposed by the PIWC. 

The board devoted much of a brief 
session to a discussion of the treaty, and 
it passed a resolution which set forth 
the opinion of the board that the gov- 
ernment should establish and maintain 
a consistent foreign oil policy: 

“By giving necessary and legitimate 
diplomatic supply under the principles 
of international law, to its nationals en- 
gaged in foreign oil operations; 

“By fostering the private enterprise of 
its nationals in foreign explorations, pro- 
duction, transportation, refining and 
marketing of petroleum and its products; 

“By the establishing as a cardinal 
principle in such foreign oil policy of 
the government of the United States 
that the government itself will not di- 
rectly or indirectly engage in foreign oil 
ownership, exploration development, or 
operation, either in its sovereign or 
proprietary capacity, or through the 
media of ownership in corporations or 
other agencies engaged in the petroleum 
industry; and 

“By creating an international instru- 
ment of consultation and collaboration, 
without power of enforcement and in 
which there is joint government-indus- 
try representation, as essential to further 


(Figures, in thousands of barrels of 42 U. S. gallons each, based on reports of American Petroleum Institute. Production and stocks include reported 


totals plus estimated amounts to make these figures on a Bureau of Mines basis) 















































Stocks at Refineries, Terminals and in 
Crude Pipe Lines Crude Oil 
Daily Refining Runs to Stills Production - = 
Capacity Finish Daily 
j Percent Gasoil and Un- Gasoil Average 
Potential | Percent | Daily | Operat- _ | and Dist. | Residual | finished and Dist. | Residual; Pro- 
DISTRICT. Rate | Reporting) Average ing Gasoline*| Kerosine | Fuel Oil | Fuel Oil | Gasoline | Kerosine | Fuel Oil | Fuel Oil | duction | Stocks 
Bast Coast. RRS RE Sees 729 100.0 694 92.6 6,859 574 3,175 6,254 11,995 6,101 14,040 pie | eae: Kanne 
Appalachian District 1.. aS 130 83.9 98 75.5 1,156 246 314 325 2,445 311 492 pS Rares Shr hor 
hian District 2.. agi 47 87.2 50 105.9 643 28 158 327 1,570 78 218 Be OPPs [er ers 
Indiana, Kentucky... op 0 824 85.2 778 94.4 11,325 1,034 2,535 4,285 16,028 2,533 7,181 ph i Beeps Sania 
Okabe Kansas, Missouri. visa 418 80.2 352 84.2 427 456 1,436 1,783 460 782 2,455 OO cet ie 
: teed T Ek ae ne 278 66.9 230 82.7 3,660 347 1,704 2,843 275 428 O14. 08 Bae 
@asGulf Coast.................. 1,165 90.5 1,133 97.3 14,609 1,744 5,565 7,624 14,451 1,737 7,655 $216 F-ck Peas 
(euisiana Gulf Coast......0:.2....- % 242 95.5 265 109.4 3,083 938 1,283 1,381 4,132 855 2,180 LEGS eos’ hee 
forth Louisiana-Arkansas..... ‘ 104 68.0 79 75.7 890 196 264 478 2,406 236 637 SI... ae 
lay Mountain District 1.. : 13 17.0 il 86.5 415 28 80 Ya SB 19 Sy .. chee 
Rocky Calieenountain District 2.. 141 58.3 100 71.1 1,191 46 248 687 1,655 108 387 . Bee hs een y 
bs oe uc oWa Ges seep Raa. « 817 89.9 825 100.9 8,486 171 2,465 10,727 14,371 11,409 35,650 inees oy Os 
Total U. 8. November 25, 1944....} 4,908 87.2 4,615 94.0 57,744 5,808 17,981 35,817 79,421 13,502 47,101 62,835 4,730 221,431t 
Total U. 5. October 28, 1944... eh ee 8 aS oe a Ce a 8 es 79,058 | 14,328 | 48,863 | 64,224] ..... 223,285} 
Total U.S. November 27, 1943....| 0... |... PW arse egy Se: OE Mr da 69,229 | 10,699 | 45,449 61,735] ..... 239,869 
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* Includes natural gasoline blended at refineries. 


t Bureau of Mines, November 18,-1944. 
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world oil developments on a basis of 
mutual respect.” 

The August 8 agreement developed by 
the State Department, the resolution de- 
clared, is in conflict with those prin- 
ciples. 

Officers reelected were: president, W. 
R. Boyd, Jr.; vice president of produc- 
tion, George A. Hill, Jr.; vice president 
of refining, J. Howard Pew; vice presi- 
dent of marketing, E. V. Weber; treas- 
urer, O. D. Donnell; secretary and as- 
sistant treasurer, Lacey Walker. 


Taber Elected President 
Sinclair Refining Company 


George H. Taber, Jr., has been elected 
president of Sinclair Refining Company 
in an adjustment of executive personnel 
which advanced Sheldon Clark to chair- 
man of the executive committee of Sin- 
clair Oil Corporation, following the re- 
cent death of E. W. Sinclair. Albert E. 
Watts was named executive vice presi- 
dent and director, and Leland V. Stan- 
ford was elected a director. George R. 
Lord, refineries manager, was elected 
vice president of Sinclair Refining Com- 
pany to succeed Taber, and John W. 
Duckett was appointed refineries man- 
ager. 

Taber joined the Sinclair organization 
in 1919, and has been manager of the 
natural-gasoline department, vice presi- 
dent of Sinclair Oil & Gas Company, 
and president of Sinclair Crude Oil Pur- 
chasing Company. Since 1923 he has 
been vice president in charge of all re- 
fining operations. He received his B. S. 
degree in mechanical engineering from 
the University of Pennsylvania in 1911, 
and master’s degree in chemical engi- 
neering from Massachusetts Institute of 
Technology in 1913. 

Clark joined the organization in 1916 
and for several years has been a vice 
president and director of the parent 
company and a vice president of Sinclair 
Refining Company, with headquarters at 
Chicago, where he is prominently iden- 
tified with civic and philanthropical af- 
fairs. He is a member of the board of 
directors of Western Petroleum Refin- 
ers Association and of the National Pe- 








SHELDON CLARK 
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troleum Association. He is national pres- 
ident of the Navy League of the United 
States, vice chairman of the Joint Army 
and Navy Committee on Welfare and 
Recreation, and national commodore of 
Sea Scouts. 

Watts was among the original officers 
of the first Sinclair company organized 
in 1916, and has been a director and 
member of the executive committee for 
a number of years. He has served as the 
head of the company’s foreign opera- 
tions, and for many years was president 
of Sinclair Navigation Company. He has 
been an active member of many of the 
principal functional committees in the 
East under Petroleum Administration 


for War. 


Vagtborg to Head Research 
Institute at Kansas City 


Harold Vagtborg, director of Armour 
Research Foundation, Illinois Institute 
of Technology, Chicago, on January 1 
will become president of Midwest Re- 
search ‘Institute, Kansas City, Missouri. 
The latter has been founded as a non- 
profit research organization to develop 
agriculture, business, commerce, indus- 
try and natural resources of the Mid- 
west. ° 

Armour Research Foundation under 
Vagtborg’s leadership has grown from a 
staff of three scientists with a budget of 
$300,000 to its present status of 300 
persons, occupying five buildings, and 
with an annual budget of $1,500,000. 

Vagtborg recently was elected to the 
board of trustees of Illinois Institute of 
Technology. 


Bruce K. Brown Returns 
To Duty With Indiana 


Bruce K. Brown has returned to his 
duties as director and general manager 
in charge of research and development 
of Standard Oil Company (Indiana) 


after service with PAW at Washington’ 


since 1941. Joining OPC in’ 1941, since 
early in 1942 he has been special assist- 
ant to the deputy administrator of PAW, 
in charge of the gasoline program. 


GEORGE H. TABER, JR. 








Bullock Heads PAW 
Office at Chicago 


Edward J. Bullock has been named 
director in charge of Petroleum Adminj- 
stration for War District 2 (Chicago) 
to replace W. W. Vandeveer who re. 
signed to return to private business, 
Bullock, who retired in 1939 after 47 
years with Standard Oil Company (Indj- 
ana) where he was a vice president and 
director, since 1942 has been PAW dj. 
rector of facilities security in District 2 

Effective December 1, the PAW office 
at Tulsa was further curtailed and 
operators directed to send all forms 
and applications in connection with 
materials and equipment to Chicago, 
Representatives of the natural-gas and 
natural-gasoline divisions and the facik- 
ties security division will remain at 
Tulsa, and L. B. Holland, director in 
charge of materials for the district will 
spend much of his time there. 


Socony-Vacuum Names Two 


To Manufacturing Committee 


Dr. J. B. Rather and W. M. Holaday 
have been named members of the manu- 
facturing committee of Socony-Vacuum 
Oil Company. Rather becomes technical 
advisor to the committee, and Holaday 
succeeds Rather as manager of the 
general laboratories. 

Rather graduated from Agricultural 
and Mechanical College of Texas and 
continued his studies at University of 
Chicago and Johns Hopkins. Before en- 
tering the oil industry in 1918, he was 
assistant state chemist of Texas, as- 
sistant chemist at Texas Experimental 
Station, and professor of agricultural 
chemistry and chemist of Experimental 
Station, University of Arkansas. In 1918 
he became assistant and subsequently 
chief chemist of Standard Oil Company 
of New York. Since 1932 he has bee 
general manager in charge of research, 
development and technical service lab- 
oratories for Socony-Vacuum Oil Com- 
pany, and has served as chairman of the 
refinery processes committee. He is a 
vice president and director of Neches 
Butane Products Company. He is 


ALBERT E. WATTS 
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| Ee INDUSTRIES now number ten. 

Formerly, we were seven companies helping to bring basic 
services to the user more efficiently. 

Our three new partners, each a specialist in its fields, both 
round out and broaden Dresser’s scope of usefulness. This 
larger Dresser group can now serve industry and consumers 
with more products and greater experience. 

The new Dresser members are bulwarked by an organization 
that assures their customers continued progress in product 
improvement, greater wherewithal for pioneering research and 
steady maintenance of service. 

Dresser Industries, Inc., has progressed through the manage- 
ment principle of giving to alert, independent know-how an 
adequate backing and pooled resources. From these, each 
member draws teamed strength far greater than it could enjoy 
alone. The three new members of Dresser Industries, Inc., 
increase opportunities for mutual aid among the teammates, 
and at the same time, draw from the group advantages for 


those they serve. 


MEMBER COMPANIES 
The Bryant Heater Co. Clark Bros. Co., Inc. 
Cleveland, Ohio Olean, N. Y. 
Bovaird & Seyfang Mfg. Co. Dresser Mfg. Co., Ltd. 
Bradford, Pa. Toronto, Ont. 


Van der Horst Corp. of America 
Olean, N. Y. Cleveland, Ohio 


PLUS 


*International Derrick & Equipment Co. 
Columbus and Marietta, Ohio 
Torrance, Calif, Beaumonf, Texas 


*Roots-Connersville Blower Corp. *Stacey Bros. Gas. Construction Co. 
Connersville, Ind. Cincinnati, Ohio 


Dresser Manufacturing Division 
Bradford, Pa. 

Pacific Pumps, lric. 
Huntington Park, Calif. 


—DRESSER INDUSTRIES 


INCORPORATE D 


“ 


@ 
DRESSER Pipe couplings and re- 


pair devices for pipeline sys- 
tems. Rings and forgings. 


/ 





BRYANT Gas-fired boilers, win- 
ter air conditioners, furnaces, 
unit heaters and _ conversion 
burners for residential, commer- 
cial and. industrial heating. 





CLARK Engines and compressors 
for oil production and refining. 
Marine and stationary Diesel 
engines. 





PACIFIC Hot-oil charging pumps; 
boiler-feed pumps; general-serv- 
ice pumps for the petroleum and 
other industries; oilwell piunger 
pumps; deep-well turbine pumps. 


Hides 


INTERNATIONAL DERRICK Oil- 
well pumping units, derricks and 
masts, drawworks,. rotary tables 
and drilling units, Airpor:, con- 
munications and elcctric-power- 
line equipment and prefabri- 
cated steel buildings. 





y/ 
ROOTS-CONNERSVILLE Positive 
displacement and centrifugal 
blowers, exhausters, boosters 
and compressors. Air and liquid 
pumps and meters. 


. 
B ssi 


5TACEY BROS. Storage holders, 
tanks and pressure vessels for 
the gas, oil, chemical and food 
industries. 






BOVAIRD & SEYFANG Pumping 
engines, jacks, “powers”, stor- 
age tanks and allied supplies 
and equipment for oilfields. 


VAN DER HORST POruUS-KROME— 
a patented process of applying 
chromium. lining on cylinder 
walls, piston rings and cronk- 
shafts—for longer wear. 
































Less resistance to flow . 





MAURICE 








Tops In 
Tower 


Packing! 





BERL SADDLES 


Provide— 


Larger usable surface .. . from 20% to 60% more 


usable surface per unit volume than rings of 


similar size. 





. as much as 
resistance saves power. 





50% 





less 


Better distribution . .. nearly 100% greater average 
angle of distribution within the packing. 


Higher loading capacity . .. can handle more vapors 


and liquids simultaneously without flooding. This 
provides greater capacity -for your liquid-vapor 


reaction towers. 


Berl Saddies are available in acid-proof chemical 
stoneware, white porcelain or special porous cera- 





A. 
812 Kelly Ave., Akron 9, Ohio 


NIGHT-WARF 


CHEMICAL a4 EQUIPMENT 


mics. Prompt delivery on 12”, 1” and 142” 


KNIGHT 


sizes. 


} 
u 

















author or joint author of 35 articles on 
organic, analytic, plant and animal 
chemistries in various scientific publica. 
tions. 

Holaday received his degree in mech. 
anical engineering from Ohio State Uni- 
versity in 1925 and shortly thereafte; 
joined the research staff of Standard 
Oil Company (Indiana), where he fe. 
mained until 1937 as automotive research 
engineer. In that year he became man. 
ager of the research, development and 
technical service divisions of Socony. 
Vacuum Oil Company’s general labora. 
tories. In 1943, on leave, he served @' 
Petroleum Administration for War, first 
as chief of the aviation section and later 
as assistant,director of refining, return- 
ing to the company in September, 1944 






Bay Petroleum Corporation 
Buys New Orleans Plant 


Bay Petroleum Corporation has pur- 
chased Chalmette Petroleum Corpora- 
tion, New Orleans, for a consideration in 
excess of $1,000,000. Properties include a 
9000-barrel refinery, barge terminal and 
tank farm on the Mississippi. C. U. Bay 






















has become chairman of the purchased sa 
company in its new corporate setup, 
other officers including R. V. Rodman, 
president, C. O. Garbrecht, vice preti- 
dent, D. H. Hand, secretary-treasurer, 
and L. A. Vivien, general manager. 
McKeever Named to Head 
4 
Pan American Petroleum 
FE. G. McKeever, executive vice presi- 
dent of ‘Pan American Petroleum & 
Transport Company, has been elected 
president of the company to _ succeed 
Robert E. Wilson who becomes chair- 
man of the board of Standard Oil Com- 
pany (Indiana) on January 1. McKeever 
also becomes president or vice chairman 
| of the subsidiary companies. 
D. J. Smith, who for 12 years has 
| been vice president of Pan American 
Refining Corporation, will become presi- 
dent of that company, operating refiner- 
ies at Texas City, Texas, and Baltimore, 
Maryland; Pan American Production 
| Company, Pan American Pipe Line 
be 
are 
Co 
pre 
av 
of. 
me 
D. J. SMITH 
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BUY MORE 
WAR BONDS 
AND KEEP ’EM! 





If you need instrumentation for any process, we 
believe it will pay you to call Taylor first. Chances 
are 99 to 1 we can help you because Taylor Fulscope MEAN. 
Controllers are equally adaptable to temperature, 

pressure, rate of flow, or liquid level. And they’re ACCURA CY FIRST 
available in five completely interchangeable forms 
of control to meet practically any processing require- 
Ments or operating conditions. Taylor Instrument IN HOME AND°INDUSTRY 


Companies, Rochester, N. Y., and Toronto, Canada. 
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In the engineering depart- 
ments and shops of Associated 
many hundreds of piping jobs, 
small as well as large, have had 
their beginning. All were com- 
pleted and placed in economical 
operation—under supervision of 
Associated's ficld engineers, if 
required. 

But our interpretation of ‘‘the 
starting point” goes a bit deeper. 
We consider that a good start, 
with every minute detail ac- 
knowledged and classified, is 
























best assurance, or best insurance, 
of a successful finish. And we 
assume this responsibility in 
every instance. 


Finally, and most important, 
we consider that our original job 
with each new firm is the starting 
point, the beginning of a long 
and pleasant period of friend- 
ship—the beginning of increased 
economies in your industrial 


piping requirements. We make ‘ 


it that way. 


ASSOCIATED PIPING & ENGINEERING CO., inc. 
2332 East 38th Street © Los Angeles 11, California 














P. J. SWEENY 


Company and Pan American Gas Com- 
pany, operating in Texas and Louisiana, 
and Mexican Petroleum Corporation of 
Georgia which operates a refinery at 
Savannah, Georgia. He will continue his 
headquarters in New York, Joining the 
company in 1927, Smith directed con- 
struction of the refinery at Aruba, and 
later at Texas City. 

P. J. Sweeny, who has been manager 
of the refinery at Texas City, has been 
made a vice president of Pan American 
Refining Corporation. 


Safety Council Announces 
Officers of Petroleum Section 


National Safety Council, following 
its recent session at Chicago, has an- 
nounced the following of the Petroleum 
Section executive committee: 

General Chairman, John C. Askam, 
The Ohio’ Oil Company, Findlay, Ohio. 

Vice Chairman for Production, D, A. 
Klemme, Stanolind Oil & Gas Com- 
pany, Tulsa. 

Vice Chairman for Marketing, George 
A. Lexander, Socony-Vacuum Oil Com- 
pany, East Boston, Massachusetts. 

Vice Chairman for Pipe Lines, 
Kent, Magnolia Petroleum Company, 
Dallas. } 

Vice Chairman for Manufacturing, 
A. J. Gorand, Sun Oil Company, Phila- 
delphia. ; 

Secretary, D. V. Stroop, American 
Petroleum Institute, New York. 

News Letter Editor, W: K. Bergen, 
Standard Oil Company (Ohio), Toledo. 

Associate Editor, C. R. Sliger, In- 
surors Indemnity & Insurance Com- 
pany, Tulsa. ; 

Contest and Statistics Committee 
Chairman, J. Willard Lord, The Atlantic 
Refining Company, Philadelphia. | 

Engineering Committee Chairman, 
L. F. Knox, General Petroleum Cor- 
poration, Los Angeles. 

Health Committee Chairman, Dr. 
R. W. Pipkin, Humble Oil & Refining 
Company, Baytown, Texas. 3 

Industrial Data Sheet Committee 
Chairman, W. A. Allred, Lone Star Gas 
System, Dallas. : 

Off-The-Job Safety €ommittee Chaif- 
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Armstrong's Corkboard and Cork Cov- 


ering help maintain exact temperatures 


in mass production of this wonder drug 





T several stages in the produc- 
tion of penicillin, unvarying 
temperatures must be maintained to 
prevent contamination. In process- 
ing this life-saving drug, precise low 
temperatures must be held to keep 
the protein content “fixed,” and thus 
letain its potency. Certain vats and 
looms are refrigerated, and the air 
in them is sterilized. In these air- 
conditioned and refrigerated areas, 
insulation plays a vital part in hold- 


in the corfect temperatures regard- — 


less of outside conditions. 

In selecting insulation for these 
areas and refrigerating equipment, 
absolute dependability was a prime 





requirement. That is why Armstrong, 
with its 40 years’ experience in the 
manufacture and application of low- 
temperature insulation, was called 
upon to insulate several penicillin 
plants. Armstrong’s Corkboard and 
Cork Covering have already helped 
to produce billions of units of this 
wonder drug. 

New problems of low-temperature 
control come to Armstrong engineers 
year after year. Each problem is 
solved in a practical way because 
they have handled a variety of low- 
temperature insulation jobs, both 
simple and complex, in many fields. 

In three important ways, Arm-" 


* Reg. U. S. Pat. Off, Product Mfg. by Pittsburgh Corning Corp. 


Mineral Wool Board Foamgles* 





INSULATION 
helps speed penicillin production 






strong’s “know-how” follows through 
to assure dependable insulation. 
Armstrong offers first, a complete 
line of efficient materials including 
Corkboard, Mineral Wool. Board, 
Foamglas*, Cork Covering, and sun- 
dries for their efficient erection; sec- 
ond, practical engineering aid in 
planning and designing the insu- 
lated structure; and third, proper 
installation—for all Armstrong of- 
fices and distributors maintain crews 
of skilled mechanics. 

For complete information, write 
today to Armstrong Cork Company, 
Building Materials Division, 7512 
Concord Street, Lancaster, Penna. 
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RECORD 
OF ACHIEVEMENT 


Since its organization in 1918 and its incor- 
poration in 1925, the firm of Fischbach & Moore 
has grown steadily until today it occupies the 


CE ae ney ince db aa ao, na ates ae ce ee ee 


ons At 


leading position in the nation in electrical con- 


= ~ aa 


struction field. 


en, 


To daté it has completed over 8,600 projects 
including some of the largest in the country. 


With a complete organization strategically 
located, Fischbach & Moore is fully equipped 
and prepared to “do the job from Coast to 
Coast.” 


techbiach éx Whore 


OF TEXAS, INC. 


ELECTRICAL ENGINEERS 
AND CONTRACTORS 


| Specializing in Large 


| Industrial Installations 





HOUSTON * DALLAS 






















AP TE DEED EE IE BE EE AEE TE DE TE TT EE EE aE 





man, Roy S. Bonsib, Standard Oil Com- 
pany, New York. 

The vice chairmen constitute the pro- 
gram committee. 

Visual Education Committee Chair. 
man, Frank Harrison, Pure Oil Com. 
pany, Chicago. 

Atlantic Division Chairman, P. J. 
Jolly, The Texas Company, New York 

Great Lakes Division Chairman, Jos. 
C. Bernd, Sinclair Refining Company 
East Chicago, Indiana, 

Gulf Coast Division Chairman 
Crymes Pittman, United Gas Pipe Line 
Company, Shreveport. 


Mergers Provided as 
PAW Set-up Is Revamped 


Revamping of the PAW set-up, split- 
ting the construction division into two 
groups to be merged, respectively, with 
the refining and materials division, was 
announced December 6. No reduction 
in personnel is involved. 

George Gibson, director of the con- 
struction division, becomes construc- 
tion officer and continues as vice chair- 
man of the facilities review committee. 
He will serve all domestic and foreign 
operating divisions and will be directly 
responsible for the completion of 100- 
octane construction and other domestic 
refining construction programs. 

M. B. Fitzgerald, formerly assistant 
director, will be in charge of the new 
construction section of the refining divi- 
sion, and Leo Connell will go to the ma- 
terials division as assistant director in 
charge of a new equipment-scheduling 
and special-ratings section. 

The five district construction com- 
mittees will be liquidated and _ their 
functions assigned to the refining and 
materials committees. Most of the 
PAW-sponsored construction program 
is completed, but the work is not yet 
done; in fact, with the stepped-up air 
offensive, the 100-octane program has 
entered an especially critical stage. The 
task now is to determine the refiners’ 
needs and to obtain prompt delivery of 
equipment, improve the quality of the 
gasoline, and increase the output of com- 
ponents such as tetraethyl lead, it was 
said. 


Texaco, Cyanamid Organize 


Petroleum Chemical Unit 


Jefferson Chemical Corhpany, to en- 
gage in manufacture and sale of chemi- 
cals from petroleum, has been organized 
under joint ownership of The Texas 
Company and American Cyanamid 
Company. Headquarters will be at 30 
Rockefeller Plaza, New York, and man- 
ufacturing plants will be adjacent to 
larger refining plants of The Texas 
Company. 

“The importance of petroleum and 
petroleum gases as raw materials for 
the production of chemical] substances 
is being increasingly appreciated,” said 
W. S. S. Rodgers, chairman’ of the 
board of The Texas Company, in 4 
statement announcing formation of the 
company. “Great strides have been made 
in this field during the war. Many com- 
stituents of petroleum gases which were 
formerly by-products of oil refineriés 
now are in demand as raw materials. 
We have, ‘therefore, established Jeffer- 
son Chemical Company to explore this 
field and produce from petroleum and 
petroleum gases such chemicals am 
chemical products as are likely to } 
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in demand by various consuming in- 
qustries.” 

Directors of the new company are 
Rodgers, W. B. Bell, Harry T. Klein, 
Hf. L. Derby, M. Halpern, K. F. Cooper, 
R. J. Dearborn, M. C. Whitaker, W. M. 
Stratford, R. C. Gaugler, W. E. Kuhn, 
and L. C. Perkinson. Officers are Bell, 
chairman of the board; Rodgers, vice 
chairman; Derby, president; P. M. Din- 
kins, vice president and general man- 
ager; Dearborn and Halpern, vice presi- 
dents; K. C. Towe, treasurer; 


Sturtevant, secretary; W. G. Elicker, as-' 


sistant secretary and assistant treasurer. 


sun Completes War Plant 


Construction Program 

Completion of a two-unit Thermofor 
Catalytic Cracking plant at its Marcus 
Hook, Pennsylvania, refinery concludes 
aconstruction-for-war program by Sun 
Qil Company which brings to $29,500,000 
the amount so expended by the com- 
pany for such purpose. The two units 
which recently went on stream have 
combined charging capacity of 20,000 
barrels per day, and are integrated with 


® other units of the refinery to increase 


production of gasoline for aviation com- 
bat use. Construction was done largely 
by the company’s own construction de- 
partment with the assistance of E. B. 
Badger & Sons Company. All of this 
company added facilities have been pri- 
yately financed. 


Shell Gets Authority to 


Expand Houston Plant 

Shell Oi! Company has been given ap- 
proval for enlargement of its Houston 
refining plant. War Production authori- 
zation came early in December on proj- 
ects which will invoive expenditure of 
$11,000,000. 

A fluid-catalytic cracking unit, a gas- 
concentration section, an alkylation unit, 
as well as additions to the boiler plant 
and electric generating units are among 
the major items of construction. The 
new facilities will give the plant proc- 
esses for finishing 100 octane-aviation 
motor fuel. 

Contracts have been let with C. F. 
Braun Company, Alhambra; The Fluor 
Corporation, Los Angeles, and Foster 
Wheeler Corporation, New York, for 
construction of these facilities. 


Hugoton Black Plant Will 


Operate During Emergency 

Cabot Carbon Company will construct 
and operate for account of Defense 
Plants Corporation, a channel-process 
carbon-black plant to consume 30 mil- 
lion feet of gas daily from the Hugoton, 
Oklahoma, field. The plant is to cost 
$1,500,000, and is to be operated only 
during the war emergency and for six 
Months thereafter. Permit to process the 
gas for black was obtained from Okla- 
homa Corporation Commission through 
Pressure from War Production Board. 
Oklahoma heretofore has consistently 
tefused authority for black plants where 
any other market was available for 
Sweet gas, and limitation of the term 
0 the permit is a continuation of that 
Policy after the urgent war need for 
black has passed. 


furfural Supply Easier 

Furfural has been removed from the 
critical list of war materials as avail- 
ability has improved materially. Still 
under War Production Board control, 
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it has been» moved from Group I to 


Group II, indicating supply sufficient 


for current military and essential indus- 
try needs. 


Creole Ready to Build 


Refinery in Venezuela 

Creole Petroleum Corporation is 
about ready to proceed with construc- 
tion of a 40,000-barrel refinery in Vene- 
zuela, a company spokesman in. that 
country has revealed to a Dutch news 
agency: Location of the plant has not 
been announced other than it will be jn 
the central part of the country. The re- 
finery is being built in line with an 
agreement between the company and 
the government, made in 1943, under 
which the plant is to be a complete unit. 
The company is completing a pipe line 
in Venezuela to move 90,000 to 100,000 
barrels per day. It has daily crude oil 
production in Venezuela of 387,000 bar- 
rels, or about half of the country’s total 
output. 


White Horse Refinery May 


Go fo Interior Department 

Negotiations in Washington between 
Army and Department of the Interior 
officials indicate that operations of the 
Canol project in Canada may be turned 
over to the latter. Because of the change 
in the war picture, it was indicated the 
Army wishes to turn over operation of 
the White Horse refinery to some other 
organization. 


Special Safety Award 


Goes To Colonial Beacon 

Because of its outstanding record of 
1008 consecutive days of operation with- 
out a single lost-time accident, Colonial 
Beacon Oil Company, Everett, Massa- 
chusetts, gained a special award Novem- 
ber 31. A special vote of the board of 
governors of the National Safety Coun- 
cil created the award: 

“For Distinguished Service 
Cause of Safety.” 

Carroll J. Mealy, division director 
of the council, made the award to Paul 
C. Shea, vice president and _ general 
manager of manufacturing of Colonial 
Beacon Oil Company. 

The unusual record was ascribed in 
part of the system of frequent rotation 
of the employe membership: of its 
safety committees, so that over a period 
of years a large percentage of the em- 
ployes themselves have qualified as 
safety inspectors. The system is now 
being adopted by other refineries affili- 
ated with Standard Oil Company (New 
Jersey). 

(The system was the basis of an 
article by Paul C. Shea in the July 1944 
PETROLEUM REFINER). 


to the 


Gas Measurement Course 
Scheduled April 17-19 


April 17-19 are tentative dates for the. 


Southwestern Gas Measurement Short 
Course at the University of Oklahoma, 
Norman. 

Earl Knightlinger, Arkansas, Louisi- 
ana Gas Company, is chairman of the 
general committee. 

Committee chairmen include: C. A. 
Gibson, Cities Service Gas Company, 
Bartlesville, Oklahoma, program; R. M. 


Schofield, Lone Star Gas Company, Dal-. 


las, exhibits; Miss Kate A. Niblack, 
Oklahoma Utilities Association, Okla- 
homa City, registration and publicity; 


Dean W. H. Carson, College of -Engi- 
neering, University of Oklahoma, ban- 
quet, entertainment and local arrange- 
ments; W. H. Woods, Gulf Oil Cor- 
poration, Houston, study of practical 
methods. 

William D. Yale, The Texas Company 
Houston, was named to the general 
committee, replacing Max K. Watson, 
Canadian River Gas Company, Ama- 
rillo, who will become a member of the 
executive committee. 


Material Supply 
Situation Eased 


Greater freedom to use materials in 
certain operations was granted by PAW 
through amendment November 17 of 
orders to permit a maximum of $25,000 
of materials which may be used without 
specific authorization. This material may 
be used for construction in refineries, 
transportation systems, pressure main- 
tenance, gas cycling and gasoline plants. 
Heretofore the maximum was $10,000. 

At the same time, requirements that 
operators report surplus stocks of ma- 
terials was dropped, except in the case 
of tubular goods used in well drilling. 
Supply of steel has improved recently, 
but demand for pipe continues to exceed 
supply. Because of the contemplated 
stepping up of the drilling program, 
PAW deems it necessary to continue its 
strict control over the tubular goods 


supply. 


PAW Says Industry Must 


Keep War-Age Technicians 

PAW has warned against a shortage 
of aviation fuel within the next six 
months unless the oil industry’s supply 
of technical talent is left undisturbed by 
military service demands. This warning 
followed a survey of data’ from its 
various departments and from the De- 
partment of Labor. Every technical man 
of draft age now employed in the indus- 
try must continue to be exempted from 
military service, it was held. 

Difficulties confront the refining in- 
dustry in the changes in the quality of 
aviation gasoline which are planned, the 
report stated, decrying the publicity to 
the effect that aviation gasoline is being 
produced in quantity equal to require- 
ments. “This publicity can be dangerous 
to the plans of the military if the full 
meaning of the achievement of the in- 
dustry is not brought to the attention of 
the proper governmental bodies,” the 
report warned, pointing out that pro- 
posed quality changes will work a re- 
duction in quantity. 

The report concerned itself most with 
production problems, pointing out that 
current heavy demands upon the fields 
will continue through 1945,- regardless 
of the war’s progress, and that this pro- 
duction can only be maintained through 
further expansion of exploration and 
drilling. Work in the fields has been 
carried on largely with untrained per- 
sonnel in the non-technical positions, 
and this branch was particularly a heavy 
loser of technically trained men because 
so many of them held reserve commis- 
sions in the Army and were otherwise 
desirable for that service because of 
their training. In the face of this ob- 
stacle, this branch of the industry has 
been able to increase production 25 per- 
cent. After reducing its operations 40 
percent during the first two years of war 
and depleting personnel proportionally, 
workers for again increasing operations, 
now that the material situation has 
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“ON THE SPOT” 


READINGS 


To the operator, the JERGUSON Liquid-Level Gage shows the height of 
a tank’s contents, entirely independent of recording or indicating meter 


readings located elsewhere. He should have that “on the spot” reading. 


Should there be a stoppage of flow because of power failure, valve 
sticking, leaks, or other reason, the JERGUSON Gage will show the 


- change in level instantly and without fail. This sure signal may well 


mean safety to personnel, equipment and product. 


There are no working parts to the JERGUSON Gage. The level in the 


vessel is the level in the gage—it’s just as simple and certain as that. 


JERGUSON Gages are not affected by temperature, pressure, or corrosion. 
In JERGUSON, you have gages that work—always. 





87 Fellsway 


JERGUSON GAGE & VALVE CO. 


Somerville 45, Mass. 











eased, have been obtained by industry. 
wide recruiting programs. But the lim. 
ited number of these recruits and their 
inexperience are contributing to the cur. 
rent 30-percent inefficiency in drilling 
operations. Production in needed yo. 
ume has heen maintained at the expenge 
of reserves, and the industry now faces 
the need of drilling more wells and find. 
ing more fields. Contemplated expansijon 
of exploratory drilling to at least 500 
wells in 1945 as compared to less than 
4000 in 1944, calls for a comparable in. 
crease in geological and geophysical ac. 
tivity. More than 50 percent of the per- 
sonnel of geological and geophysical 
crews must be technically trained, and 
the industry already has given up 4 
percent of its technicians in these actiyi- 
ties to the armed forces. 


Hydrogenation Patent Pool 
Dissolution Authorized 


A supplemental order in the Standard 
Oil Company (New Jersey) case, auth. j 
orizing the defendants to enter into a 
termination agreement and hydrogena- 
tion license agreements as contemplated 
in the consent decree of March 25, 1942, 
was filed in the United States District 
Court at Newark, New Jersey, by the 
Department of Justice December 4. 

The order, entered upon the motion 
of the defendants with the consent of 
the department, provides for agree 
ments which will establish a new basis 
for licensing hydrogenation patents 
pooled by Standard Oil Company (New 
Jersey) and 17 other companies—The 
Atlantic Refining Company, Bareco Oil 
Company, Cities Service Company, Con- 
tinental Oil Company, Gulf Oil Cor 
poration, Mid-Continent Petroleum Cor- 
poration, The Pure Oil Company, Rich- 
field Oil Corporation, Shell Union Oil 
Corporation, Sinclair Refining Company, 
Skelly Oil Company, Socony-Vacuum 
Oil Company, Inc., Standard Oil Com- 
pany (Indiana), Standard Oil Company 
of California, Standard Oil Company 
(Ohio), Standard Oil Development 
Company, The Texas Company and 
Union Oil Company of California. 

Hydro Patents Company is a mutual 
corporation owned by 18 United States 
oil companies. It was formed in 1930 
to facilitate the use by the oil industry 
of the hydrogenation process purchased 
by Standard Oil Company (New Jer- 


‘ sey) in 1929 from I. G. Farbenindustrie. 


The process produces high yields of 
gasoline and light petroleum products 
from crude oil and can be used to pro 
duce oil from coal. 

The function of Hydro Patents Com- 
pany was to lincense hydrogenation 
patents, and the 18 companies partitr 
pating in ownership held stock in pro 
portion to the hydrogenation capacity 
for which they had taken licenses. Pro 
vision was also made for licensing the 
process to non-stockholders, though 
no applications were ever received. 

At the time of the formation of Hydro 
Patents Company, hydrogenation was 
regarded as basic to the petroleum i 
dustry because the process could pre 
duce more than twice as much gas? 
line from crude oil as existing prot 
esses, and its use would extend the ol 
reserves of, the United States whit 
were then thought to be dwindling 
However, subsequent discovery of latgt 
additional supplies of crude oil, pa 
ticularly in East Texas minimized the 
essentiality of the hydrogenation proces 
in this field for an indefinite period and 





Petroleum Refiner—V ol. 23, No.l 





















. -. Globe ELECTRIC Welded Stainless Steel Tubing . . .“ 
'_y BROADENS THE USES OF STAINLESS 
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Photo graph of weld zone, 
showing grain structure of weld 
and parent metal. 


iE News comparatively lower cost of 
GLOWELD Stainless Steel Tub- 
ing and the wide range of diameter 
and wall thicknesses, suggest many 
new applications for stainless tubing. 
Accuracy to size and gauge permits 
faster fabrication, easier bending, cut- 
ting, welding, expanding and flang- 
ing. There is no detectable flash at 
the weld because GLOWELD is pro- 
duced by a closely controlled process. 


Uniformity is achieved through ex- 
acting control in production pro- 
cesses and by thorough inspection 
at every step in manufacture. 


Where lower cost is a factor and 

high-grade stainless steel tubes are 

required, GLOWELD offers an 

economical and satisfactory solu- 

tion to the problem . . . perhaps to 
a problem of yours. 


RN Eee 





f 


pelle reine + Alar et ee a NRTA OR ee arent nape eRe re eer ee re 


Sa ee es 


mage 





is 


* The makings of a 


BEAUTIFUL FRIENDSHIF 


* This bond with metal survives 


alot of punishment . . . 


Even rust can’t come between metal 
and B-H No. 1 Cement! A special rust- 
inhibitor prevents corrosion and assures 
a permanent bond—whether the ce- 
ment is applied on a hot surface and 
dried instantly or slowly air-dried over 
a period of time. 


No. 1 Cement is made—by an exclusive 
precess—o* high-temperature-resisting, 
nodulated B-H black rockwool and 
other ingredients. Because it does not 
form a homogeneous mass, the black 


rockwool retains its physical character- 
istics; the countless dead-air cells pro- 
vide full insulating efficiency up to 
1800° F. 


The cement retains sufficient elasticity 
to absorb normal expansion and con- 
traction, without peeling or cracking. 
Easily applied without skilled labor; 
100% reclaimable up to 1200°. 


Please write for a practical sample and 
complete data. 





For one-block insulation —at all tempera- 
tures up to 1700° F.—write for illustrated 
data on MONO-BLOCK. 
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Address: Baldwin-Hill Co., 567 Klagg Ave., 
Trenton 2, N. J. Plants in Trenton, N. J.; 
Kalamazoo, Mich.; Huntington, Ind. 


aldwin-Hill 
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HEAT & COLD INSULATIONS 








only a few of the stockholders of Hy@ 
Patents built the expensive plants 5 
quired to utilize the process in 
manner. For this reason, Hydro Pag 
ents took steps toward dissolution 
1940, and Standard Oil Company (New 
Jersey) confirmed, in the consent de. 
cree signed in 1942 with the Depart. 
ment of Justice, its intention to pursue 
the dissolution of this company. 

The order signed by the court: op 
December 4 authorizes New Jersey 
Standard to enter into an agreement for 
the dissolution of Hydro Patents and to 
grant hydrogenation licenses to the va- 
rious companies formerly holding such 
licenses from Hydro Patents. 

While hydrogenation was not widely 
utilized in the manner originally antic. 
pated, it has been a vital process in the 
subsequent development of 100-octane 
gasoline. The first substantial quan- 
tities of synthetic aviation gasoline base 
stock -for 100-octané were made in a 
large hydrogenation plant operated by 
Standard Oil Company of Louisiana at 
Baton Rouge. The process is now used 
for manufacture of a vital blending 
agent for 100 octane. 

Rights to all of the hydrogenation 
patents have been made available by 
Standard Oil Company (New Jersey) 
without charge for the duration of the 
war under terms of the Consent Decree 
of 1942. 

The termination and license agree- 
ments have been unanimously approved 
by the 18 companies which are stock- 
holders of Hydro Patents Company, but 
which, except for Standard Oil Develop- 
ment Company, are not parties in the 
Standard Oil Company (New Jersey) 
case, it was said. 

The agreements will lead to the dis- 
solution of Hydro Patents Company, 
provided for in the consent decree, and 
assumption by Standard .Oil Develop- 
ment Company and Standard Catalytic 
Company of its functions as. licensor of 
the hydrogenation patents. The ordér 
provides that the agreements are to be 
concluded by next March 1 but the war- 
time saving of royalties is to be afforded 
retroactively. 

The agreements, it was explained, will 
make available to the industry several 
alternative types of licenses under the 
hydrogenation patents in addition to the 
licenses provided under the consent de- 
cree. 

The order does not in any way affect 
the obligation of Standard Oil Company 
(New Jersey) under the decree to issue 
licenses under all of its hydrogenation 
patents, royalty free for thé duration 
of the war and six months thereafter 
and at reasonable royalties for their re- 
maining life, nor does it in any way 
affect the issue of the ownership ol! 
patents emanating from I. G. Farben- 
industrie, now in litigation between the 
company and the Alien Property Custo- 
dian, the department said. 


Military Gasoline Needs 
Up Fivefold Since 1941 


Increase of military requirements for 
gasoline from 150,000 to 800,000 barrels 
daily has been shown by Petroleum 
Administration for War as the reasom 
civilian gasoline rations cannot be i 
creased at this time. The same report 
to the public revealed that productien 
of crude oil and refinery runs had bee® 
increased to more than 4,700,000 barrels 
daily. Gasoline accounts for approx 
mately half of the total of all oils used 
in fighting the war, which is taking 
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— A stud bolt is a very tiny fraction of a petro-chemical plant. Drone ea baie a 
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orded That's why Bethlehem stud bolts and hot-forged nuts are made WiSovmnsh hornet 
1 will to meet such exacting quality standards. When you specify them Bowie, Corpus Christ 
vee you're getting the benefit of expert metallurgy, correct heat- *Dallos, “fort Worth 
“i te treating, and the most up-to-date methods of manufacture. , eben eae 
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what fastenings to recommend for use at high temperatures and 
5 high pressures, and combinations of both; for -extra-heavy 

duties, off-trail jobs, etc. 

“a This is the kind of service you can expect—and the kind 
sleum you will get—when you call up a Bethlehem Supply man. 
‘eason 
ye in- 
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REINHOLD | 


BOOKS 


in the 


PETROLEUM FIELD. 


AMAZING PETROLEUM INDUSTRY 

By VLADIMIR A. KALICHEVSKY 
An interesting and vivid picture of the 
world’s most important raw material— 
Petroleum. In non-technical language, it 
tells simply: what petroleum is—how it is 
obtained—what it does. 
234 Pages. Illustrated.............. $2.25 


CHEMICAL REFINING OF PETROLEUM 


By VLADIMIR A. KALICHEVSKY and 

BERT ALLEN STAGNER 

Second Edition 

A. C. 8. Monograph No. 63 
A single volume presenting a comprehen- 
sive and practical discussion of the use 
and effects of the various chemicals and 
reagents in refining and modifying petro- 
leum and its products. 
550 Pages. Illustrated.............. $7.50 


CONVERSION OF PETROLEUM— 
Production of Motor Fuels by Thermal 
and Catalytic Processes 
By A, N. SAACHANEN 
Complete, up-to-the-minute discussion of 
the recent discoveries in the field. In- 
cludes: high-octane fuels; catalytic hy- 
drogenation or polymerization of by-prod- 
uct gases} degumming agents; tetra-éthy] 
lead as an anti-knock agent; synthesis of 

aromatic hydrocarbons from paraffins. 
413 Pages. Illustrated.............. $6.00 


CHEMISTRY OF PETROLEUM 


DERIVATIVES 
By CARLETON ELLIS 
A veritable encyclopedia of the mass of 
material concerned with the development 
and utilization of the derivatives of nat- 
ural gas and petroleum. 
Volume I—1,285 Pages. Illustrated $18.00 
Volume II—1,464 Pages. Illustrated $20.00 


MODERN METHODS OF REFINING 
LUBRICATING OILS 
By VLADIMIR A. KALICHEVSKY 
A. C. 8. Monograph No. 76 

Includes: Properties of refined oils. Mod- 
ern refining methods. Petroleum waxes. 
De-waxing. Asphaltic substances. Conven- 
tional de-asphaiting methods. Solvent re- 
fining processes. Single, mixed, double sol- 
vents. Viscosity. Oxidation. Fluorescence. 
DIE. Swab coecovcccececedeccee $6.00 


LUBRICATING GREASES: 
Their Manufacture and Use 
By E. N. KLEMGARD 


A complete presentation of practical and 
scientific data, including the chemical 
analyses of many commercial lubricants; 
abstracts of outstanding patents; formu- 
lae, manufacturing processes; plant man- 
agement and equipment; grease bases and 
extreme-pressure compounds. 

873 Pages. Illustrated............. $15.00 


10-DAY APPROVAL COUPON 


REINHOLD PUBLISHING CORP. 
330 West 42nd St., New York 18, N. Y. 


Please send on ten days’ approval the books indicated on the attached sheet. At the end of 
that time, if I decide to keep the books, I will remit indicated price plus postage; otherwise 


I shall return the books postpaid. 
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ISOMERIZATION OF PURE 
HYDROCARBONS 

By GUSTAV EGLOFF, GEORGE HULLA 

and V. I. KOMAREWSKY 

A. C. 8. Monograph No. 88 
It covers in the greatest detail the results 
of thousands of experiments in isomeriza- 
tion. Nearly half the volume consists of 
exhaustive tabulations of reaction data 
which can be found nowhere else in 
chemical literature, and which will save 
untold hours of time on the part of those 
using them. 
499 Pages. Tilustrated.......660.00. 39.00 


THE REACTIONS OF PURE 
HYDROCARBONS 
5 By GUSTAV EGLOFF 
A. C, 8S. Monograph No. 73 
Makes available for the first time a com- 
prehensive study of the reactions of pure 
hydrocarbons resulting from thermal, 


catalytic, photochemical, and electrical 
treatment. 
879 Pages. Illustrated............. $16.75 


PHYSICAL CONSTANTS OF 
HYDROCARBONS 
By GUSTAV EGLOFF 

A. C. S. Monograph No. 78 
The scope of this work is such that it may 
be utilized in pure and applied science 
and in industries such as petroleum, nat- 
ural and manufactured gas, chemical, 
rubber, plastic, resin and pharmaceutical. 
Volume I—Paraffins, Olefins, Acetylenes, 
and other Aliphatic Hydrocarbons. 


SO | RL Ae TRAY Beh Pee SA $9.00 
Volume II—Cyclanes, Cyclenes, Cyclynes, 
and other Alicyclic Hydrocarbons. 
eee eee $12.00 


CATALYSIS—tinorganic and Organic 
By SOPHIA BERKMAN, JACQUES C. 
MORRELL, and GUSTAV EGLOFF 
Shows the importance of Catalysis to in- 
dustry by discussing the process in the 
production of aviation fuel, high explo- 
sives, synthetic rubber, dyes, medicinals, 
pharmaceuticals, perfumes, edible fats 
and oils and other products hitherto de- 

rived from coal tar. 
1,150 Pages. Illustrated........... $18.00 


EMULSIONS AND FOAMS 
By SOPHIA BERKMAN and GUSTAV 
. EGLOFF 
This clearly-written and well-digested re- 
view of the present knowledge of the 
subject assembles and evaluates the re- 
cent advances in the technology of these 
phenomena. Diagrams and photomicro- 
graphs bring home with unique emphasis 
the electrostatic forces at work in the 
phenomena of interfacial tension, phase 
inversion and film rigidity. 
591 Pages. Illustrated.............. $8.50 














1,600,000 barrels daily. To meet j 
demands it. has been necessary to 
upon the fields to produce at 
which cannot be sustained over 
tended period. Evidence of this is | 
in the Bureau of Mines report of rec 
high: production in September at 47% 
000 barrels daily, when comment | 
made that the total of increases | 
crude-oil output in California and Tg 
was greater than the increase for ¥ 
country as a whole. The bureau repg 
for September also showed refinery rq 
at a peak of 4,789,700 barrels daily, i 
volving a draft on stocks of 23,400 } 
rels of crude daily. 

Stocks at the close of Septemall 
cluded 222,868,000 barrels of gasoline. 
bearing crude oil, against 223,901,00 
barrels Augast 31; 6,469,000 barrels of 
California heavy crude oil, against 6,291, 
000 barrels; 4,141,000 barrels of natural 
gasoline, against 4,211,000 barrels, and 
253,014,000 barrels of refined products, 
against 245,390,000 barrels. Total of all 
oils was 486, 492,000. barrels,’ against 
479,793,000 barrels. 

_ Figures prepared by PAW show that: 
since Pearl Harbor production of motor. 
gasoline has declined from 18 to if 
gallons of crude oil processed; aviation 
gasoline increased from ¥% to 6% 
lons per barrel; fuel oil increased from 
18 to 19 gallons, and miscellaneous and 
losses, 6% against 5% gallons. 























































































Bureau Reviews Progress — 
Of Synthetic Fuel Research 


United States Bureau of Mines ‘has 
released a review of its research during 
the past eight years in making liquid 
fuel from coal and lignite. This pre- 
liminary research is the basis upon 
which the bureau has launched its cur- 
rent five-year program of advanced re- 
search and development under which 
laboratories and demonstration plants 


are being built. p 
d 









































Prepared by Dr. Arno C. Fieldner, 

chief of the fuels and explosives branch, 

Dr. Henry H. Storch, supervising chem- 

ist, and Dr. Lester L. Hirst, physical 
chemist,-the review opens in detail ER 
the experiments in drogenation and 
liquefaction prea eB at the bureau's 
laboratory-scale plant at Pittsburgh, a 
continuous unit capable of hydrogenat- 
ing 100 pounds of coal in 24 hours. It 
also presents chemical-process informa 
tion obtained in a large number of 
batch-hydrogenation tests conducted in 
small steel autoclaves. 

Fifteen coals obtained from beds in 
11 states and Alaska and ranging in 
rank from lignite to high volatile bi- 
tuminous were tested in the experi 
mental plant, and the results are pre 
sented in tabular form. 

Physical characteristics and chemical 
compositions of the oils from the various 
coals were found to be influenced princi- 
pally by operating conditions. These 
oils, readily converted to gasoline by 
high pressure hydrogenation, also pro 
vide chemicals of commercial valut, 
such as tar acids for plastics af 
benzene, toluene, and xylene for explc- 
sives and solvents. The yield of tar acids 
and tar bases is about 10 times that 
obtained in coal carbonization, 
authors state. 

They explain the apparatus and & 
perimental procedure employed for ba 
batch hydrogenation in rotating all 
claves and continuous hydrogenation 
a 3-inch converter unit as well as 
characteristics of the oils produced. 
A condensed version of this 
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Do your men 
Clean the 
FRONT ends 

of tubes ? 





cundunds oui tase hee 


With ordinary-tube cleaners, 
cleaning the front ends of tubes 
is a dangerous operation, even 
with perfect coordination be- 
tween operator and helper. There 
is a natural tendency to insert 
the cleaner far enough inside the 
tube to eliminate any danger 
from revolving cutters when the 
air is turned on, thus leaving the 
front ends of tubes uncleaned. 
With a Roto Tube Cleaner 
equipped with air valve directly 
behind the motor, the operator 
himself turns the air on and off. 
This positive one-man control 
permits him to turn on as much 
air as he needs, whenever he 
needs it, and he can clean right 
up to the end of the tube with 
complete safety. Get details of 
these time- and labor-saving tube 
cleaners. 
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The ROTO Company, 145 Sussex Ave., Newark 1, N. J. 
DIVISION OF ELLIOTT COMPANY 





e You'll have to use your tube clean- 
ers sooner or later, perhaps sooner 
than you expect. So why risk tying 
up production on account of im- 
perfect tube cleaners? Gets them 
ready for immediate action. now. 
If they need adjustment, repair or 
replacement parts, let us take care 






was presented by Dr. Fieldner at a gp. 
cent meeting of the American Institut 
of Mining and Metallurgical Engineer, 
at New York. ‘ 

An unabridged copy of the publica. 
tion, Technical Paper 666, “Bureau of 
Mines Research on the Hydrogenation 
and Liquefaction of Coal and Lignite” 
may be obtained from the Superintend. 
ent of Documents, Government Printip 
Office, Washington 25, D. C., for 4§ 
cents. It is not for sale by the Buresy 
of Mines. 













Refinery Workers 
Safer at Work 


Standard Oil Company (Indiana) 
safety men have shown by a painstaking 
survey of the thousands of workers at 
the Whiting refinery, that men are 
safest when on the job. During the first 
9 months of 1944 there were 16 dis. 
abling accidents in the plant, and during 
the same period 56 were hurt while of 
duty—24 of them when the workers 
were at home and 21 in traffic. The 
company is publicizing these figures in 
its campaign to get men to work in the 
plant. Prospective employes are inclined 
to magnify the danger of working 
around gasoline and explosive ingredi- 
ents, but the figures show they are 
safer there. 



















France Good Customer 
For Oil After War 


Foreign Economic Administration has 
estimated that France will be in the mar- 
ket for $63,000,000 worth of petroleum 
products and $5,000,000 in synthetic rub- 
ber and carbon black during the first 
year. after the war is over in Europe. 
During that period the French govern- 
ment will be the only import purchaser. 
The report did not deal with the prob- 
lem of rehabilitating French refining 
plants and: the probable source of ma- 
terials for that purpose. French internal 
financial affairs, it said, are seriously dis- 
organized, but the government has sub- 
stantial credit reserves in the United 
States. 














































America Must Supply 


neiiall 
Refinery Replacements 
The Foreign Economic Administration 
is interested in the oil industry and al- 
ready has representatives abroad looking { 
into the’ needs of the liberated countries 


for equipment with which to revive thei 
refinery and other operations. my 

Indications are that Allied bombing 0 
oil plants will result in heavy requitt- 
ments of American equipment to rebuilé 
refineries in European countries, and 
this will. be one of the first steps neces I 
sary in the program to put the liberated 
areas on their feet again. 


PAW to Handle Allocation 
Of Railroad Tank Cars ' 


Shifting of mgre than 12,000 tank cats 
from East to est Coast service af 
conversion of 1000 cars to acid servité | 
has developed a situation under which 








of your needs. 






it is contemplated a priority system — 
der which who will ship what, whet 

and when will be regulated. A two-d 
conference between Office of Defens 3 
Transportation and Petroleum Admim 
istration for War officials brought 

need for the regulation and announce 60 
ment that the latter probably will res! 

late movement of the cars. eee 
Petroleum Re finer—V ol. 23, No. Dec 


a 
Mek aaa BOERS 
" SSE qs. a 


ae. rr = 
Bias 
| 


— 
i 
SRs Naseer 


cea 
—— 


a et eee 


3 











You'll save time, 
money and your 
nervous system 


by relying om... 


FRANKLIN Selective Procurement Service 


Here’s a complete, well planned Supplying Service, 
designed specifically to “take the load off” busy oil men 
whose job is to “get the stuff on the job.” 


DISTRIBUTING 


Republic Tubing & Line Pipe 
Walworth Valves and 
Fittings Many such men use Franklin Service — and like it, for 


Brown Fintube Heat one simple reason: it works. 
Exchangers 


Fairbanks-Morse Engines You find here a group of men who know “who needs 
Macwhyte Wire Rope what” in the oil industry —and where to find whatever it 
United States Rubber is you're looking for. That “buying experience” helps you not 

wecatees only on the regular lines we represent but on emergency 


Worthington Pumps and : ‘ ; 
Machinery requirements for specialty items. 


Babcock & Wilcox Tubing ‘Better test it some time. 


FRANKLIN SUPPLY COMPANY 


600 SOUTH MICHIGAN AVENUE, CHICAGO 5, ILLINOIS 


December, 1944—-A Gulf Publishing Company Publication 
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Abstracts of Petroleum Papers Read Betore 


American Institute of Chemical Engineers 


Lawrence W. Bass, associate director 
of chemical research of both Air Reduc- 
tion Company and U. S. Industrial 
Chemicals, Inc., New York, was elected 
president of the American Institute of 
Chemical Engineers at its thirty-seventh 
annual meeting in St. Louis, November 
19-22. 

Abstracts of the papers, which have 
application to the petroleum industry, as 
presented on the program are offered 
below. 


The Production and Purification of 
Butadiene from Alcohol. W. S. Brack- 
ett and J. L. Marsh, Carbide & Car- 
bon Chemicals Corporation, South 
Charleston, West Virginia. 


The process now used for large-scale 
production of butadiene from alcohol 
was developed in Carbide and Carbon 
Chemicals Corporation’s research lab- 
oratories in 1940-41. The -total rated 
capacity of the plants using this process 
is 220,000 tons per year. Improvement 
of the catalyst by continued research 
between the initial design of the plants 
and their completion, plus perfection of 
manufacturing technique through ex- 
perience with the large-scale operations, 
have resulted in productions consider- 
ably greater than the design capacity. 
In the second quarter of 1944, the pro- 
duction of ‘butadiene from alcohol was 
at the rate of about 396,000 tons per 
year. Of all the butadiene produced in 
government-owned plants, through June, 
1944, 75 percent was from alcohol. 

The Carbide and Carbon Chemicals 
Corporation’s process consists primarily 
ofthe reaction of one mol of alcohol 
with one mol of acetaldehyde to form 
one mol of butadiene plus two mols of 
water. Acetaldehyde is manufactured by 
the dehydrogenation of alcohol. The re- 
actions take place at elevated tempera- 
tures and substantially atmospheric 
pressure. Conversion is not complete. 
Reaction products are separated by dis- 
tillation and unreacted materials are re- 
turned to the process. Butadiene is puri- 
fied by treatment with “Chlorex” and 
subsequent distillation. In the wartime 
plants, built without complete by-prod- 
uct recovery equipment to save invest- 
ment in money and critical materials, 
the actual efficiency from alcohol, to 
the butadiene contained in the product, 
is 61.6 percent. By installing additional 
equipment for recovering useful by- 
products for use as such, or for re- 
conversion into alcohol, the practical 
efficiency from alcohol to butadiene and 
by-products can be brought up to about 
78 percent. 


The Production of Butadiene by De- 
hydrogenation of Normal Butylenes. 
R. P. Russell, E. V. Murphree, Stand- 
ard Oil Development Company, New 
York, and W. C. Asbury, Standard 
Oil Development Company, Elizabeth, 
New Jersey. 

Seven plants having a combined rated 
capacity of over 300,000 tons per year 
are producing butadiene from normal 
butylenes using the process developed 
by Standard Oil Company (New Jersey). 
The Jersey process employs a new type 


186 


of dehydrogenation catalyst which is 
active in the presence of steam and 
hence permits the use of steam both to 
supply the heat for the highly en- 
dothermic reaction and to reduce the 
partial pressure of the butylenes. The 
commercial operation involves the cata- 
lytic dehydrogenation at high tempera- 
tures of a selected refinery C, cut rich 
in normal butylenes. The reactor prod- 
ucts are quenched, water is separated, 
and the hydrocarbons are compressed. 
After removing hydrogen and light 
hydrocarbons the Cy, stream is distilled, 
solvent extracted to remove butadiene, 
and unreacted butylene is recycled to 
the reactor. 

Laboratory and process design studies 
were carried on simultaneously during 
1941, and shortly before the United 
States entered the war plans for large- 
scale plants were in progress. A 10-ton- 
per-day demonstration plant was oper- 
ated in the spring of 1943. In February, 
1942, details of the steam dilution proc- 
ess were disclosed to the Butadiene 
Producers Committee and the Rubber 
Reserve Corporation, and this process 
was selected by the majority of the 
petroleum butadiene producers. 

The first plant, constructed at Baton 
Rouge, Louisiana, was put on stream in 
May, 1943, and for the first 15 months 
has produced 120 percent of its rated 
capacity. As experience accumulated, 
the operation was steadily improved and 


during the fourth run, lasting 89 days, - 


average production was 139 percent of 
design and the design utilization factor 
of 0.61 pounds of recovered butadiene 
per pound of butylene disappearance 
was attained. No serious mechanical or 
operating difficulties havé been en- 
countered. 

The investment for a plant of this 
type under wartime conditions is about 
$385 per ton per year of butadiene, but 
will vary somewhat depending on local 
conditions and the scale of operation. 
Postwar competitive butadiene prices 
are estimated to be about 8-10 cents per 
pound for this process. 


The Design and Operating Features of 
Houdry Fixed-Bed Catalytic-Cracking 
Units. R. H. Newton; Catalytic De- 
velopment Corporation, Marcus Hook, 
Pennsylvania. 


The Houdry fixed-bed catalytic-crack- 
ing process has a number of distinctive 
engineering features, to which the suc- 
cessful commercial functioning of this 
complex large-scale operation is in great 
measure due. The oil to be cracked and 
the air for regeneration of the catalyst 
are alternately passed through a bed of 
pelleted catalyst. The catalyst case is 
constructed to provide positive distribu- 
tion of the vapors throughout the cata- 
lyst mass, and is equipped with finned 
heat-transfer elements for control *of 
temperature “and removal of heat. The 
alternate oil and air cycles make it ne- 
cessary to purge the catalyst before and 
after each operation. The purging is 
accomplished by evacuation. The cyclic 


operation is carried out with three or- 


more catalyst vessels so that the flow 
of both:oil and air are continuous. The 


‘a vast amount of study. The TCC proc 


flow of vapors is controlled by special 
constructed motor-operated valys 
which are governored by a 
automatic cycle timer. y 

The heat control of the catalyst 
sels is accomplished by circulating 
inorganic salt heat transfer medium, Be 
cause of the high heat-transfer cogh 
cients obtained it is feasible to contra 
the catalyst temperature within a ma 
mum difference of about 200° F. of; 
salt temperature and to develop 4 
pound steam with excess heat. = 

To promote rapidity of combustigy 
of the carbon deposit, and permit 
mum utilization of the catalyst, ae 
about 45 pounds pressure is used 
regeneration. The hot fumes from 
cases are expanded through a gas tur 
bine which deveiops the power required 
for compression as well as power to 
drive an electric generator. The crack- 
ing plant can be made substantially self. 
contained in its power and steam re- 




































































quirements. _ Fu 
The precision of control of catalyst 
temperature, and the flexibility of the § anc 


equipment, especially with respect to “Jo 
pressure of operation is noteworthy. 
ligt 


Improved Fluid Process for Catalytic 
Cracking. E. V. Murphree, Standard § nes 
Oil Development Company, New 
York, C. L. Brown, Esso _ Labora- sta 
tories, Standard Oil Company of § ove 
Louisiana, Baton Rouge, C. E. Jahnig, 

E. J. Gohr, H. Z. Martin and C. W. § 4tu 
Tyson, Esso Laboratories, Standard 
Oil Development Company, Elizabeth, § Pla 
New jersey. ess 
An improved design of the Fluid cata- 

lyst process for the cracking of petro- § Ufa 

leum is described. The new method, now 85° 

in widespread commercial use, provides } 
major simplifications and improvements Mo 
over the process as previously disclosed. to 

Recovery of solid catalytic materials 

from gas streams is greatly simplified, anc 

facilitating circulation of extremely 

large amounts of solids.. Increased gre 

flexibility in control of the degree of § tro 

catalytic treatment is provided. Vapor- a 

ized charge stocks are not required per- Pip 

mitting utilization of difficultly vapor- 9 jing 
izable feed materials. A description of 

the component parts of the equipment her 

and the results of commercial catalytic- le 

cracking operations are included. The P 

Fluid-catalyst-cracking process, already 

a major source of 100-octane gasoline, 

represents a new technique in chemical 

engineering, and wide application to 
other industrial processés is anticipated. 


The TCC Catalytic Cracking Process 
for Motor Gasoline Production. R. H. 
Newton, Catalytic Development Cor- 
poration, Marcus Hook, Pennsylvania, 
G. S. Dunham, Socony-Vacuum Qil 
Company, New York, and T. P. 
Simpson, Socony-Vacuum Oil Com- 
pany, Paulsboro, New Jersey. 


The catalytic cracking of petroleum 
has been in successful commercial op- 
eration for eight years. Although the 
basic fundamentals of catalytic crack 
ing are not extremely complex, the ; 
engineering details necessary to success- § 
ful commercial operation have requ 



















ess is characterized by separation of the 
reaction and regeneration zones afl 
continuous movement of a solid catalyst 
through each. The problems of uniform 
contact of the catalyst with the reacting 
vapors, isolation of the reaction and ft 
generation systems, maintenance’ 0 
thermal balance by addition and ft 
moval of heat and instrumentation 
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LIGHT DE ‘NSITY type 
“mower, 89% MAGNESIA 
brings New, ae Efficiency *: 
HEAT INSULATION! 










Fuel savings reach a new “high,” 
and heat losses drop to a new 
“low’’!— Because this new, 
light-density type of 85% Mag- 
nesia sets a remarkable new 
standard of insulating efficiency 
over the full range of temper- 
atures! 


Plant Precision Molded proc- 
ess* has revolutionized the nat- 
ural insulation superiorities of 
85% Magnesia. Plant Precision 
Molded 85% Magnesia is easier 
to handle—it goes on faster, 
and brings the advantages of 
great “ductile strength,” con- 
trolled uniformity and precision 
pipe fit. It’s' tomorrow’s heat 
vapor, insulating material, and it’s 
pment § here today. Write now for com- 
alytic: B plete data. 


ONDUCTIVITY “K’ == Btu. per hr., per sq. ft., per °F, per I in. tk. 
i , 


: Army-Navy “€” 
COMPLETE RANGE OF SIZES Awarded to 
and thicknesses in blocks and pipe cov- FACTORY No. } 
erings (up to and including 18 inch Emeryville, Calif. 
pipe size in sectional form. Larger e oe 
sizes in segmental form.) f 


PLA NT MAIN OFFICE: SAN FRANCISCO 
Sales Offices in Los An- factories in Emery- 
RUBBER & — ilmington, and ville, San Francisco, 


Calif. ; distrib- nd Redwood ity, 
ASBESTOS pee sap cB =P % Calif i 


* Patents Nos. ; é WORKS 
2,131,374, 2,209,752, CUT PAT ; eee oy of Plant Insulating Materials 
2,209,753, 2,209,754 Mechanical — Since 1920 
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STOPS TRANSFORMER: FIRES 
ALMOST BEFORE THEY START 


® Yes—plain water—in FIRE-FOG form now safely 
puts out a transformer fire moments after it starts— 
isolates the burning unit, guards the others from damage. 


Let’s assume that you’ve installed an “Automatic” 
FIRE-FOG System as protection against transformer 
fire hazards. What will happen if fire breaks out? 


Instantly, automatically, FIRE-FOG nozzles “shoot” 
a mist-like spray at the fire, blanket the blaze com- 
pletely—amillions of water droplets hammer down the 
flames—cool the fire area. In an incredibly short time 
the fire is quenched 

... and a costly conflagration—plant shut-down— 
production loss, are all avoided thanks to plain, ordi- 
nary water transformed into a potent all-around fire 
fighter by “‘Automatic.”’ 


% YOUR FIRE HAZARD? You need a FIRE-FOG installation for protec- 
tion from fires resulting from ignition of vapors caused by leaks or breaks 
im petroleum processing and storage en Write for complete 
information — we'll send it to you promptly. 


nee nee a ee 


“AUTOMATIC” manufactures and installs 
g a complete line of fire protection devices and 
systems for all types of fire hazards. 


lie 
" tom? SPRINKLER CORPORATION 


YOUNGSTOWN, OHIO. . . OFFICES IN 31 CITIES 















control for convenient and safe opera 
tion have been the subject of inteng 
study. The factors governing rate of 
flow of pellet catalyst in beds, gy 
methods of insuring uniform flow ann 
‘distribution have been studied expe 
mentally in plant-scale models. F 
characteristics of the cracking catalyel 
require a minimum temperature @| 
about 900° F. to burn off the coke 
deposit in order to regenerate the cata. 
lyst and also dictate a maximum tem. 
perature of not over about 1200° F. jp 
order not to damage the catalyst. These 
requirements are satisfied by stepwise 
burning and cooling, and limiting the 
temperature in any zone by control of 
the oxygen supplied. 

It is believed that the characteristic 
design of equipment and the applica. 
tion of simple engineering principles js 
not limited to the cracking of petro. 
leum. Wherever a solid catalyst is con- 
tacted with vapor in a regenerative proc. 
ess and the reaction pressures do not 
exceed approximately 2 or 3 atmos- 
pheres, the TCC principle would ap- 
pear to be applicable. 








































































































Routine Analysis with the Mass Spec- 
trometer. John A. Hipple, Westing- 
house Electric Manufacturing Com- 
pany, East Pittsburgh, Pennsylvania. 
In the development of a mass spec- 

trometer for routine analyses, various 
problems must be solved in addition 
to those encountered in the design of ag 
laboratory instrument of limited appli 
cation. These may be roughly divide 

into the following classes: 4 
(1) Electronic control. The operate 

should be able to ignore the electrigg 

circuits during analyses. ‘a 
(2) Gas-flow problems. These invol¥ 

such problems as linearity of the throb 

tling device with partial pressure @ 
each component, constancy of pumpifi 

speed, and adsorption on the walls. 4 
(3) The effect of various factors 

the spectra of pure compounds, 

temperature of the ion source is one 

particular importance here. i 
(4) Recording. A recorder of wig 

range and high speed is essential i 

effective use of the equipment. Preféi 

ably this should be a _ pen-recordil 
system. 

A mass spectrometer is described wi 
special emphasis on the manner in whie 
the above problems have been solved.’ 

The second portion of the paper deal 
with analytical methods, There are 
present about five different gene 
methods available to be used in maki 
analyses with the mass spectrometem 
These are discussed in detail and thet 
relative merits appraised. 


re 


Industrial Mass Spectrometry. Harold 
W. Washburn, H. F. Wiley, S. ©. 
Rock, and C, E. Berry, Consolidated 
Engineering Corporation, Pasadena, 


California. for 

| The analysis of gas and liquid mi- liq 
tures by the mass_ spectrometer. has bu 
proved itself to be of considerable value Ho 
in the petroleum industry. Essentially sto 
this new method consists of the detef- tile 
mination of the composition of a mi the 


ture from its mass spectrum and 3 
knowledge of the mass spectra of the 
components in that mixture. 

The mass. spectrum of a pure sub- 
stance may be defined as a plot of. the 
relative abundances of positive 10% 
formed at different masses when the 
substance in vapor form is bombarded 
by electrons. The mass spectrum of 4 N 
substance is found to depend upon if 
molecular structure as well as upon tit 
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Double Dig 


Nar cele production of 100-octane gaso- 


line has called for all-out protection of the - 


components of this product. At the huge 
aviation gasoline plant where these pictures 
were taken, a portion of the capacity is de- 
voted to the hydrogenation of selective poly- 
mer shipped from other plants and part of 
the hydro capacity is being used for produc- 
ing high-octane aviation base stock. Horton- 
spheres are performing a double duty at this 
location as at many other aviation gasoline 
plants. These pressure spheres protect the 


ied 


volatile components of 100-octane gasoline 
from evaporation loss during their handling 
and storing. They also go a step further and 
guard the inherent quality of the products. 
Hortonspheres operate on the principle 
that venting and accompanying vapor loss 
will not take place as long as the pressure 
in the vapor space does not exceed the set- 
ting of the relief valve. Use Hortonspheres 
for efficient storage of butane, isobutane, 
alkylate and even the finished fuel itself. 
Write our nearest office for information 
or quotations on storage tanks of all types. 


The Hortonsphere shown on the oppo- 
site page and those at the left are located 
at a leading aviation gasoline plant. They 
hold 2,500 bbls. each and are designed 
to operate at 75 lbs. per sq. in. pressure. 
The Hortonsphere shown below, at the 
same location, holds 10,000 bbls, and 
operates at 75 Ibs. per sq. in, pressure. 





YOU CAN USE THE 


for the storage of many volatile 
liquids and gases. In addition to 
butane, isobutane and alkylate, 
Hortonspheres are being used to 
store butadiene and other vola- 
tile petroleum products at syn- 
thetic rubber plants. 
Hortonspheres are built in ca- 


HORTONSPHERE ... 


pacities of 1,000 to 20,000 bbls. 
for pressures from 20 to 100 
Ibs. per sq. in. for liquids , . . 
and up to 65 ft. in diam. for 
pressures from 20 to 100 hs. per 
sq. in. for gases. The smaller 
sizes may be designed for higher 
pressures up to 250 lbs. per sq. in, 
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number and kind of atoms forming its 
molecules. Generally speaking, then, 
there is a one-to-one correspondence 
between a substance and the mass spec- 
trum of that substance. This character- 
istic permits the analysis of a mixture 
from its mass spectrum even though 
some of the components of the mixture 
are isomers. 

The contribution to each peak in the 
emass spectrum of a mixture resulting 
from a particular compogent of a mix- 
ture is proportional to the partial pres- 
sure of that component in the mixture. 
In other words, the mixture mass spec- 
trum is a linear superposition of the 
mass spectra of the components of that 
mixture. It follows that the analysis of 
a mixture can be made from its mass 
spectrum by solving a set of linear 
simultaneous equations. 

The characteristics of the mass spectra 
of the components of many common 
mixtures such as depropanizer over- 
heads, depropanizer bottoms and de- 
butanizer overheads permit the rapid 
determination of the key components. 
In these cases the computation time is 
less than ten minutes and the instru- 
ment time approximately twenty min- 
utes. 

Empirical constants were obtained by 
averaging the errors observed upon 


‘running a Jarge number of synthetic 


samples. contain C; through C, paraffins 
and olefins. These empirical constants 
are used in predicting the accuracy of 
analyzing a mixture for which synthetic 
mixtures have not been run, but for 
which the mass spectra of each of the 
components have been obtained. 

Experience obtained from both com- 
mercial and laboratory operation of the 
instrument has shown that the mass 
spectrometer method is well adapted to 
(1) the determination of small amounts 
of a substance (contaminent) in a mix- 
ture or a pure substance (2) the analysis 
of mixtures containing hydrogen, helium, 
nitrogen, etc. (3) the analysis of wide 
range mixtures such as hydrogen and 
C.-Cs paraffin olefin mixtures obtained 
from a cracking still overhead (4) de- 
termination of key components from 
simple mixtures such as butadiene and 
styrene in a mixture containing C, and 
Cs olefins and diaolefins, styrene, ethyl- 
benzene, and butadiene dimers (5) an- 
alyses of mixtures containing a large 
number of isomers such as a mixture of 
C. paraffins and cyclics. 

Although there has been no commer- 
cial application to C; and Cs, mixtures 
to date, laboratory data indicates that 
the* mass spectrometer may make pos- 
sible the routine analysis of complex C; 
or Cs, mixtures such as the Cs fraction 
of an aviation alkylate. 


Styrene Production by Catalytic Dehy- 
drogenation Low Pressure Operation. 
Julian M. Mavity, Earl E. Zetterholm, 
and George Hervert, Universal Oil 
Products Company, Riverside, Illinois. 
The catalytic dehydrogenation. of 

ethylbenzene to styrene is discussed with 

particular regard to the effect of the 
operating variables pressure, tempera- 
ture, space velocity, and process period 
length on conversion, styrene yield, and 
extent of carbon deposition. Correla- 
tions based on laboratory scale. experi- 
ments using U.O.P. commercial de- 
hydrogenation catalyst show favorable 
effects from reduction of pressure or 
from increase in temperature within the 





* Present address. Engineering Department, 
Experimental Station, E. I. duPont de Nemours 
& Company, Wilmington, Delaware. 


respective ranges investigated (80 mm, 
absolute to 50 pounds per square inch 
gauge, and 550° to 630° C.). The process 
is quite selective, with indicated ultimat, 
yields as high as 90 percent. 

































































Agitation of Two-Phase Systems oj 
Immiscible Liquids. Shelby A. Miller 
and Charles A. Marn, University of 
Minnesota, Minneapolis, Minnesota, 
Power data for seven’ designs of agi. 

tators operating in homogenous liquids 

and in two-phase liquid mixtures in up. 
baffled tanks are presented. The power 

required to agitate a system of two im. 

miscible liquids may be correlated by 

the familiar power function—Reynolds 
number plot, if the average density of 
the mixture and a weighted geometric 
mean of the viscosities of the two phases 
are used in calculating these functions. 

Degree of mixing data, evaluated by 

a sampling scheme, are reported in 

terms of the Hixson-Tenney mixing 

index, modified to suit the conditions of 
this study. The effects of liquid depth, 
agitator clearance, interface level, and 
oil-phase properties on the degree of 
mixing and the power requirement for 
each of the impellers are evaluated, 
It is shown that laboratory tests of 

the agitation of two-phase liquid mix- 
tures can be scaled up successfully by 
designing larger equipment which is 
geometrically similar to that used in 
the laboratory and by applying equal 
power per unit volume in both sizes, 


Liquid-Liquid Extraction in a Perfo. 
rated Plate Column. R. W. Moulton, 
University of Washington, Seattle, 
Washington, and John E. Walkey, 
University of Texas, Austin, Texas. 
Equilibrium distribution data are re- 

ported for, the system: 2, 2, 4—trimethyl- 
pentane—methyl ethyl ketone—water 
and the system: gasoline—methy] ethyl 
ketone—water at 25.0° C. together with 
the method of analysis. 

A 3.75-inch perforated plate counter- 
current liquid—liquid extraction column 
has been operated for the extraction of 
methyl ethyl ketone from mixtures of 
gasoline and methyl ethyl ketone corre- 
sponding to the azeotropic distillate 
formed in the system: toluene—gasoline 
—methyl ethyl ketone. The operating 
behavior of the tower has been eval- 
uated, and the plate efficiencies are re- 
ported for this non-ideal ‘system. The 
ratio of the solvent rate to the feed rate 
has been found to be an important 
variable in the efficiency of continuous 
countercurrent liquid—liquid extraction 
towers. 





Pennsylvania Association 
Studies Postwar Problem 


Pennsylvania Grade Crude Oil Asso- 
ciation, through its directors meeting at 
Oil City November 16, has appointed a 
committee to'’study marketing problems 
in the postwar period. D. T. Andrus, 
president, appointed the following com- 
mittee: J. B. Fisher, H. A. Logan, 
Samuel Messer, C. L. Suhr and A. W. : 
Scott. é 

J. P. Jones, director of production, 
reported progress in establishing a lab- 
oratory at Bradford to facilitate crude 
oil production research. 

Fayette B., Dow, general counsel re 
ported, with satisfaction to the directors, 
a case wherein the Federal Trade Com 
mission had issued a cease and desist 
order against a company which is 4 
leged to have falsely represented is 
product to be Pennsylvania oil. 
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Fundamental Physical and Chemical Data 





Volume Correction Factors for C, Hy- 
drocarbon Mixtures. C. S. Cracor. Na- 
tional Bureau of Standards Letter Circular 
LC-757. Ind. & Eng. Chem., Anal Ed. 
16 (1944) p. 602. 


The circular presents 23 pages of 
volume correction factors for C. hydro- 
carbon mixtures. These data were com- 
piled at the request of the Rubber Re- 
serve Company to supplement tables on 
pure hydrocarbons and to make avail- 
able standard tables especially applicable 
to C, mixtures of a wide range of 
composition. The tables report a means 
for correcting volumes observed at 
various temperatures to the conventional 
‘standard units at 60° F. Copies of the 
document are available on request from 
the National Bureau of Standards in 
Washington. 


Phase Equilibria in Hydrocarbon Sys- 
tems. H. H. Reamer, R. H. O tps, B. H. 
SacE, AND W. N. Lacey. Ind. & Eng. 
Chem. 36 (1944) pp. 956-8. 


Few investigations of the volumetric 
properties of ethz.e have been made at 
pressures and temperatures above the 
critical state values. In the course of 
studying the properties of ethane in 
binary mixtures of industrial importance 
it was deemed advisable to reinvestigate 
the volumetric behavior of ethane over 
a wider range of pressure and tempera- 
ture. Accordingly the volumetric be- 
havior of ethane was investigated at 
pressures up to 10,000 pounds per square 
inch in the temperature interval be- 
tween 100° and 460° F. The results of 
the experimental work are presented in 
tabular and graphical form. Compari- 
sons are made with values obtained 
by others in recent investigations and 
with, extrapolations based on Beattie- 
Bridgeman equations of state. A bibli- 
ography of 7 references is appended. 


Thermodynamic Properties of cis-2- 
Butene from 15° to 1500° K. R. B. Scort, 
W. J. Fercuson Anp F. G. BRICKWEDDE. 
Res. Paper RP 1592, J. Res. Nail. Bur. 
Standards 33 (1944) pp. 1-20. 


The specific heat of solid and liquid 
cis-2-butene is reported from 15° to 
300° K. The heat of vaporization is 

iven at several temperatures between 
46° and 293° K., and the vapor pres- 
sure from 200° to 296° K. The heat of 
fusion at the triple-point is given. Using 
the experimental data, calculations were 


194 


made to determine the normal boiling 
point, the volume of the saturated vapor, 
enthalpy and entropy of the solid and 
the liquid from 0° to 300° K., and en- 
tropy, enthalpy, and specific heat of the 
vapor in the ideal gas state from 245° 
to 300° K. Thermodynamic functions 
for cis-2-butene in the ideal gas were 
made from the range 300° to 1500° K. 
using spectroscopic data. 


Solubilities of Some Normal Saturated 
Aliphatic Hydrocarbons. A. W. RALSTON, 
C. W. Hoerr anp L. T. Crevs. J. Org. 
Chem. 9 (1944) pp. 319-28. 


The solubility of normal octane, dode- 
cane, hexadecane, heptadecane and 
dotriacontane in benzene, cyclohexane, 
tetrachloromethane and_ trichlorometh- 
ane was investigated. The solubility of 
the normal aliphatic hydrocarbons de- 
pends upon the polarity of the solvent, 
and when this is higher than that of 
acetone the solubility decreases rapidly. 
The aliphatic hydrocarbons are almost 
immiscible with such strongly polar 
substances as methanol, ethanol, nitro- 
ethane and acetonitrile. The solubility 
of the hydrocarbons named decreases 
as the dielectric constant increases. The 
hydrocarbons are somewhat more solu- 
ble in isopropanol and in n-butanol than 
would be expected from their dielectric 
constants. The solubilities of the hydro- 
carbons at ‘different temperatures are 
shown in tabular and graphical form. 


Heating Value of Natural Gas. A. J. 
W. Heaptee anv J. L. HALv. Ind. & Eng. 
Chem. 36 (1944) pp. 953-55. 


The heats of combustion of several 
thousand samples of natural gas have 
been determined in the laboratory of 
the West Virginia Geological Survey 
during the past eight years. The data 
are of value in the operation of a water- 
flow gas calorimeter. The total and net 
heating values of natural gas are related 
by the empirical equation: TH V — 1.072 
NHV = 34— 0.341. This equation is 
used to check the accuracy of the cor- 
rections for the water of combustion of 
a water-flow gas calorimeter. The net 
heating value can be calculated from the 
total heating value by this expression, 
and vice versa. The suggested calorim- 
eter practice will shorten the number 
of man-hours per test, increase the ac- 
curacy and decrease the size of the test 
sample. 


Nomogram to Convert Weight and 
Mole Percentages in Binary Systems. 
R. F. BENENATI AND J. G. Harrison, JR 
Ind. & Eng. Chem. 36 (1944) pp. 934-5. 


Analytical results. are almost always 
expressed as weight percentage, but the 
physical chemist, the engineer, or the 
operator in synthesis usually works with 
mole fraction or mole percent. The 
author presents a nomogram that in- 
volves no calculation and furnishes a 
direct solution for mole percent when 
composition by weight and molecular 
weight of two components are known. 
The solution is also possible for weight 
percent when the mole percent is known. 





Chemical Compositions and Reactions 





Aliphatic Friedel-Crafts Reactions. I. 
The Alkylation of Butanes by Methyl 
and Ethy! Bromide. J. D. HeELpMAN. Jour. 
Amer. Chem. Soc. 66 (1944) pp. 1791-3. 


In a preceding paper the author pre- 
sented a mechanism for the promoted 
aluminum halide catalyzed isomerization 
of paraffin hydrocarbons. The mechan- 
ism proposed leads to the prediction 
that under certain conditions, when the 
promoter is methyl bromide or possibly 
ethyl bromide, alkylation should be ob- 
served along with isomerization of the 
paraffin, when the paraffin is of low 
molecular weight such as butane. In 
short, a purely aliphatic Friedel-Crafts 
alkylation should occur. The experi- 


ments reported in the present article’ 


were conceived and carried out as a test 


of this proposed mechanism. The ¢x- 
perimental work is described in some 
detail. It was found that in the presence 
of aluminum. bromide methyl- and ethyl- 
bromide will alkylate butanes to give 
substantial yields of pentanes and hex- 
anes, respectively, as well as of some 
higher paraffins. 


The Catalytic Isomerization of Paral- 
fin Hydrocarbons. II. Promoters for 
Catalysis by Aluminum Bromide. J. P. 
HELpMAN. Jour. Amer. Chem. Soc. 6 
(1944) pp. 1786-88. 

Although aluminum halides, as ordi- 
narily prepared and handled, are cata 
lysts for the isomerization’ of paraffin 


hydrocarbons, it has been shown that 
the pure bromide, in the absence ° 
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Aor: and more, new hydrogen plants carry the identification 
“designed and built by Girdler”. The moral is two-fold. More 
companies are relying on Girdler’s long specialization in the pro- 
duction and purification of gases. More refineries and chemical 
processors are finding that Girdler engineered plants make it 
profitable to produce their own hydrogen. Consider these points 
én the light of your own needs: Girdler has supplied plants with 
Capacities up to several million cubic feet per day. These plants 
produce hydrogen continuously at lowest possible cost. They 
obtain any desired degree of purity. They operate efficiently 
at 20% to 100% of rated capacities. Carbon dioxide is a usable, 
salable by-product. e Now és a wise time to let us study and 
make recommendations for your requirements. ; 
Girdler offers other processes for gas manufacture, purification, separa- 
tion and dehydration . . . Consult us on your problems concerning 
hydrogen sulphide, carbon dioxide, carbon monoxide, natural gas, refinery 
gases, liquid hydrogen, nitrogen. 
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moisture, has no effect as a catalyst a 
is therefore presumably the dry alum 
num halides are inert to all paraffins a 
relatively low temperatures. Howevye 
the addition of a hydrogen halide gp 
water to the aluminum halide results 
an active isomerization catalyst. To 
determine the role of the promoter a 
hence to gain an insight into the mech 
anism of halide-catalyzed isomerizationy 


| n-butane was subjected to the action of 


carefully purified, anhydrous aluminum 


| bromide with various promoters added 
| The results of the experiment a 


recorded in the article. It was found 
that under conditions that obviate the 
possibility of the-presence of extraneoug! 
moisture or hydrogen bromide, sodium: 
bromide, sodium chloride, hydrogem 
chloride, © ethyl bromide, methyle 
bromide, n-butyl bromide, and borom 
trifluoride all promote the aluminum} 
bromide-catalyzed isomerization of nay 
butane. These results can be correlatedy 
by the hypothesis that tetrahedrally cos 
ordinated aluminum groups such as 
ALX.- and HA1X, are the true catae 
lysts for paraffin isomerization. 


The Catalytic Isomerization of Parafe_ 
fin Hydrocarbons. III. The Course of7 
the Reaction. J. D. HELpMAN. Jour. Amer 
Chem. Soc. 66 (1944). pp. 1789-91. ie 


The author first reviews the facts that” 
are at the disposal of anyone considers ™ 
ing or formulating a mechanism for the® 
aluminum halide catalyzed isomerization» 
of paraffin hydrocarbons. A mechanism® 
for the aluminum halide catalyzed iSO 
merization of paraffin hydrocarbons is ™ 
presented. The striking feature of the™ 
mechanism is that aluminum in AlXe9 
is still acidic. The mechanism accounts§ 
for the known facts of paraffin iso#¥ 
merization. It is predicted as a cone] 
sequence of the postulated mechanism” 
that methyl bromide and ethyl bromide™ 
should alkylate paraffin hydrocarbons ~ 
in the presence of aluminum bromid@ | 


The Dehydration of Secondary and™ 
Tertiary Alcohols. A. L. HENNE AND) 
A. H. Matuszak. Jour. Amer. Chem. So 
66 (1944) pp. 1649-52. | 


Ten secondary and two tertiary ale 
cohols of varied length and complexity) 
were dehydrated by means of acid reeq 
agents, in order quantitatively to detet= 
mine the identity and ratio of the results§ 
ing olefins. Standardized procedures of | 
dehydration were used and all of they 
olefins formed were isolated as pure it* 
dividuals, and then oxidized with ozoné™ 
to demonstrate their structure. Besides” 
the products expected from straight de-= 
hydration, rearranged derivatives were] 
also found. The results of the experiey 
mental work are presented in considet=) 
able detail in a tabulation showing they 
alcohols used, the reaction conditions 
of the products obtained. The physical 
properties of the alcohols and some OFG 
the olefins are presented in tabular} 
form, 


The Dehydration of the Lower Alt 
phatic Alcohols in the Presence of Dilute 
Aqueous Solutions of Acids and Salts. 
V.-N. IpatreFF AND G. S. Monroe. Jowf. 
Amer. Chem. Soc. 66 (1944) pp. 1627-31. 

The dehydration of the lower aliphatic 
alcohols including methyl through butyl 
alcohols was studied under pressure im 


the presence of dilute aqueous solutions 
of acids and salts. Anhydrous hydro- 
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Specialists in designing and fabricating superior 
heat transfer equipment for 100 octane gasoline 





and synthetic rubber plants 





chloric acid or water alone did not 
catalyze the dehydration reaction, Dilute 
aqueous solutions of strong acids in 
concentrations up to about 5 percent, or 
salts that hydrolyze to give comparable 
pH values, catalyzed the dehydration 
of isopropyl and the butyl altohols to 
olefins, Aqueous solutions of weak acids 
were only feebly catalytic. When the 
pH range of the solution was 5-7, de- 
hydration proceeded with only slight 
polymerization of the olefin. When the 
pH was in the range 3-5 or below there 
was a jendency for the olefins formed 
to polymerize to a substantial extent. 
Methyl, ethyl and n-propyl alcohols 
were dehydrated to the corresponding 
ethers with little or no olefin formation. 
The experimental procedure is described 
and the experimental results are pre- 
sented in some detail in tabular and 
graphical form. 


The Polymerization of Cyclohexene 
with Hydrogen Fluoride. S. M. Mc- 
ELvaAIn AND J. W. Lanocston. Jour. Amer. 
Chem. Soc. 66 (1944) pp. 1759-64. 


In connection with a study of the 
action of hydrogen fluoride on various 
classes of organic compounds, an in- 
vestigation of the products formed from 


the polymerization of cyclohexene was 
undertaken, Cyclohexene adds hydrogen 
fluoride at or below room temperature 
to yield cyclohexyl fluoride. In the ab- 
sence of free hydrogen fluoride the 
cyclohexyl fluoride may be isolated. At 
100° C. cyclohexene and an equivalent 
of hydrogen fluoride or cyclohexyl fluor- 
ide with catalytic amounts of hydrogen 
fluoride are Converted into polymers 
of cyclohexene, Fluorohydrocarbons ap- 
pear to be intermediates in the course 
of this polymerization. The dimer of 
cyclohexene, which consists of about 
80 percent bicyclohexyl and 20 percent 
of cyclohexyl-Al-cyclohexene, is readily 
dehydrogenated to biphenyl. Among the 
trimers of cyclohexene are products 
that yield m- and p-terphenyl. on ‘de- 
hydrogenation. From the tetramer frac- 
tion a small quantity of a solid tetramer, 
CaHss, that melts at 269-271° C., was 
isolated. This tetramer was dehydro- 
genated with difficulty. to a mixture of 
at least two compounds that approxi- 
mate the formula CaHy but their prop- 
erties do not correspond with any known 
compounds of this formula. Fractions 
that contain pentamers, hexamers, and 
heptamers were separated from the 
polymerization mixture. The experi- 
mental work is presented in some detail. 
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Heat Transfer Equipment. P. W. 
Brayitock. Amer. Inst. Chem. Engrs 40 
(1944) pp. 593-610. 


The author notes that in spite of the 
adequate treatment of the theory of 
heat transfer there are few convenient 
references to the problems involved in 
the mechanical design and fabrication 
of this type of equipment. Accordingly 
he presents a brief discussion of the 
constructional details of some typical 
units. Typical designs of condensers, 
heat exchangers, and reboilers are pic- 
tured. A table of references is given to 
code design formulae for heat exchanger 
parts. A table is presented giving refer- 
ences to material specifications for heat 
exchanger parts. The first table presents 
typical properties and tolerances of 
commercially available heat exchanger 
tubing. Tubing is discussed, as well as 
the design of tube sheets and the ex- 
pansion of tubes into tube sheets. The 
design of heads, shell and expansion 
joint of heat transfer equipment is con- 
sidered. Typical designs are illustrated. 
The design of baffles is discussed, as 
well as 
ography of 24 references is included. 


Azeotropic Distillation. R. H. Ewer, 
J. M. Harrison Anp L, Berc. Ind. & Eng. 
Chem. 36 (1944) pp. 871-75. 


“Azeotropic” is the term applied to 
distillations or rectifications which _in- 
volve the formation of constant-boiling 
mixtures... These are of importance in 
that they occur in many systems to be 
separated by fractionation and that the 
ages of azeotropic distilletion can 

e utilized to separate solutions not 
ordinarily separable by straight rectifi- 
cation. The formation of. constant-boil- 
ing mixtures is a function of the differ- 
ence in temperature between the two 
componénts and the nonideality of the 
resulting solution. In the light of pres- 
ent knowledge of the subject the devia- 
tion from idéality can be attributed to 


the effect of hydrogen bonds or internal 
pressure. However, the former is the 
more important. The concept of hydro- 
gen bonds is that hydrogen can co- 
ordinate between two molecules of oxy- 
gen, nitrogen, or fluorine. It can also 
coordinate between one of these donor 
atoms and a carbon atom, provided a 
sufficient number of negative atoms or 
groups are attached to the carbon atom. 

ydrogen cannot coordinate. between 
two carbon atoms. The strength of hy- 
drogen bonds depends upon the nature 
of the atoms between which the hydro- 





olting and gaskets. A_bibli-> 


Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research 
Foundation, Thirty-third, Federal 
and Dearborn Streets, Chicago 16, 
Illinois, has received urgent re- 
quests for the chemicals listed be- 
low. If anyone has one or more, 
even if only in one gram quanti- 
ties, please inform the registry. 

Bismuth trifluoride 

Ammonium fluosilicate 

Benzotrifluoride 

Phenyl carbamate 

1-Allyl piperidine 

o-Amino benzaldehyde 

1,2,3,5-Tetrahydroxy benzene 

2-Benzene azo alpha naphthol 
1-Benzyl piperidine 

1-Benzyl morpholine 

2-Chloro mandelic acid 

2-Chloro fluorene 

Distearyl sulfone 

Diallyl maleate or fumarate 

2,3-Dihydroxy napthalene-6- 

sulfonic acid 

Isobutyl carbamate 

Methyl nitrolic acid 

1-Nitro butane or pentane 

Pyrazole 

Sodium alpha napthalene 

sulfonchloroamide 














Vapor recovery and fractionating plant 
in an East Coast refinery, designed and 
constructed by Petroleum Engineering, 
Inc. Offices: Tulsa and Houston. 
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gen is coordinating. Based on hydrogal 
bonds, it is possible to arrange orga: 
liquids into five classifications. It j 
then possible to generalize regardi 
binary systems composed of combin} 
tions of these classes. Thus, by assig 
ing two liquids to their proper hydrogg 
bond classes, the nature of the devi 
tions from ideality and the likelihog 
of azeotrope formation can be predicte 
Classification of liquids into five classe 
is given and the different classes 
discussed. Entrainers are considere 
The purpose of an entrainer is either & 
separate one’ component of a close 
boiling pair or to separate one com 
ponent of an azeotrope. The gener 
methods for using entrainers are sum 
snared. ete of bares ss 
2 ‘ discussed. e proximity of the boilir 
Trouble-shooting made points of the entrainer and the hydre 
easy when the new Wil- carbons is important in selecting 
heck List .i d entrainer for the separation of hydro 
son C im — h, gow ap be entrainer o separating 
i rt sk- hydrocarbons should boil within 
rey 7 on bulle A limited range (0-30° C.) of the hydrow 
ing, this new bulletin carbon that it is desired to separate. The 
contains information of entrainer should form, on mixing with 
the hydrocarbon, a large positive devia: 
value to the user of tube tion from Raoult’s law, to give a mint 
cleaners. mum azeotrope with ohe or more of the 
hydrocarbon types in the mixture. If 
‘ should be soluble in the hydrocarbon 
Among the valuable tube cleaning aids in the Check | at the distillation temperature and fof 
some degrees below it. It should bé 
List are: easily separated from the hydrocarbong 
with which it forms an azeotrope, a d 
a F should be nonreactive with them. 
@ A tube cleaner’s check list—questions to ask your- | bibliography of 14 references is givens 


self both before and after tube cleaning as well 





Ternary Liquid Equilibria Predicted) 


as while on the job—all help you reduce operat- | som Binary Vapor-Liquid Data. Ronextl 
ing and maintenance expense and increase tube | E. Trevaat. Ind. & Eng. Chem. 36 (i 


| pp. 875-81. 


The increasing use of the unit opera 
- : ‘ | tion liquid- liquid extraction as a meaf 
Tube cleaner selection guide—helps the engineer | 6¢ séparating the components of a bit 


- | ary solution has made it necessary (0% 
select the proper tube cleaning motor and cutter | }TY So tion ts design purposes aaa 


head for his particular fouled tube problems. solubility data for ternary liquid systemsy 
; mM the absence of Bs data, it will 

‘ | frequently be desirable to predict from 

Table of tube cleaner sizes—helps you get prompt the properties of the components of 


: | system whether a certain solvent will 
action on new and replacement orders for your | be useful i liquid-liquid .exteamaae 


Wilson Tube Cleaners. | processes. In this manner it may prove 
to be unnecessary to go through the 


cleaning efficiency. 


ee ee ee 


. . ’ tedious laboratory work involved 
A complete list of Thomas C. Wilson’s representa- determining the complete phase diagram 


. P oe eas : Any method of prediction of this sort} 
tives in all principal cities of the United Statesand | “hy method of Pr properties that alll 


Canada—to help you get better tube cleaner ser- | readily available. The graphical methe 

z i proposed by Hildebrand for predicting™ 
vice, newest educational literature, etc. ternary liquid equilibria from activity) 
coefficients of binary solutions has been 
applied by the author to a number of 
systems, using constant pressure and 
constant temperature vapor- -liquid equi- _ 
librium data and azeotropic measure | 
ments, No data on the ternary system 4 
MODERN are necessary for its application. The 
results at low concentration compare 
TUBE-CLEANERS FOR ? favorably with the reap: yay and 
prove the method to be reliable in pré ¥ 
THE PROBLEMS OF dicting which solvent will be eet in 
‘ solvent extraction processes, e use” 

TODAY of the van Laar equations for extending™ 
the applicability of the method is dis-¥ 
cussed. Two modifications to allow for 
mutual solubility of the contacted sok 
vents are tested; these frequently re) 
produce the distribution curve at high) 
concentrations ances accurately and chy 

: make it possible to estimate roug 
T H ‘@) M A S . e W t L S O N i n  « e the position of the plait point, A simple ~ | 
analytical method of calculating an im ~ i 


REC e eA eke) Le NN ORAM ME ay medel Lam | 3 t2lytical method of calculat proposed 


ee ee 


——— 


—_ 


a i ran an ee sepa 





Petroleum Refiner—V ol. 23, No. rf 





oe 





itlnnines 
. 
: 
oe ae 


2 ) ae i I ) ( iy AG, 


i ’ hae 


_, The experience of our personnel spans the time from the 
days when efficiency of recovery of liquid hydrocarbons from 
gas was measured only in terms of charcoal adsorption, to 
these days when the refining, the synthetic rubber, and the 
chemicgl industries are looking tu.the gasoline plant and 
cycling plant owner for pure liquid ethane, propane, butanes, ; ’ 


pentanes and hexanes. 
Hudson designed and easistructed the first salice plant to 


ating recover on test runs over 80% of the butanes in the raw gas 
ira ; feed, and other Hudson designed and built plants are in- ie. 
The s successful operation, recovering high percentages of ethanes : 3 
with f and: propanes, and closely fractionating the recovered, liquid ; 


via- 
mini- 
f the 
It 
rbon 


into pure hydrocarbons. 
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GAS LINE ABSORPTION ; 
» DEHYDRATION ; 
HELIUM 


GAS COMPRESSOR STATIONS = « 
FRACTIONATION UNITS 
* *DESULPHURIZATION PLANTS 


COOLING TOWERS 


REFINERY PROCESS PLANTS °* 
DISTILLATE RECOVERY PLANTS. * 
NATURAL GASOLINE PLANTS 

RECOVERY PLANTS ° 
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Engineers and Constructors 


FAIRVIEW STATION ® HOUSTON, TEXAS 





















































For ages the most important use of 
fire domestically, aside from heat, has been 


curing food. Industrially, fire has been the 
vital factor in securing the hundreds of prod 
ucts produced from petroleum. Skilfully com- 
bining research and engineering, Alcorn has 
met the ever changing techniques for heating 
hydrocarbons. Alcorn installations in major 
refineries throughout the world have set new 
standards for low cost operation and high 
production efficiency. Why not consider the 


merits of Alcorr.’s 20 years’ experience for 


the solution of your heating problems? 


ALCORN 


Combustion Company 


SCHAFF BUILDING, PHILADELPHIA 
Los Angeles - Houston - San Francisco 

















solvent in extraction processes for which 
no ternary data are available is de- 
scribed, The distributica coefficient of 
Hand is shown to be predictable in cer- 
tain cases. A modification of his em- 
pirical method: of plotting distribution 
data is presented which makes it pos- 
sible, in the case of some systems, to 
determine accurately the distribution 
curve with one measured tie line. A 
bibliography of 25 references is in- 
cluded. 


Catalytic Removal of Sulfur from 
Liquid Fuel. Uspekki Khimti 12 (1943) 
p. 9. Abs., Petroleum (London) 7 (1944) 
p. 125. 


Hydrogenation over chromia or mo- 
lybdena at 570-750° F. and 26-50 at- 
mospheres pressure converts sulfur in 
the oil into hydrogen sulfide, but the 
costs of such treatment renders the 
method uneconomic. Zinc oxide at 660° 
F. reacts with mercaptans and _thio- 
ethers but not with thiophene, forming 
zinc sulfide at ordinary pressure and 
without hydrogen. Zinc sulfide can be 
converted to oxide by heating in air. 
Phosphoric acid absorbed on’ coke 
reduced the sulfur content of gasoline 
from 0.47 to 0.10 percent when the 
gasoline was passed over the coke at 
392-410° F. However, it had no value 
in removing thiophene. Bauxite was 
more effective when one or two volumes 
of gasoline were passed through one 
volume of the mineral.. Bauxites con- 
taining iron oxides combine chemically 
even with thiophene derivatives. This 
renders them less efficient as catalysts 
but their efficiency can be restored by 
heating in the presence of hot air or 
steam. Known sulfur compounds were 
added to gasoline and the _ gasoline 
passed at a rate of 0.45-0.65 volumes per 
hour through one volume of bauxite 
containing iron. The results were as 
shown -in the following tabulation: 
Sulphur Compound Percent S 

to be removed °F before after 


Gasoline and thiophene 104 0.265 0.092 
Gasoline and isobutyl 


sulfide 104 0.225 0.029 
Gasoline and isobutyl 

mercaptan 104 0.279 0.044 
Cracked Gasoline 104 0.350 0.120 


Structure as a Variable in the Appli- 


cation of Diffusion Theory to Extrac- 
tion. J. O. OsBpurN AND D. L. Katz. Amer. 


Inst. Chem. Engrs. 40 (1944) pp. 511-31. 


The application of diffusion theory to 
solvent extraction from a porous solid 
has been expanded to include the struc- 
ture of the solid. It is shown that dif- 
ferent structures can produce wide varia- 
tions in the type of theoretical extrac- 
tion curve. The comparison of extrac- 
tion data for different materials can be 
made only when details of structure of 
the solid are compared. Extraction 
curves for the extraction of a material 
such as soybean. flakes are similar to 


| theoretical curves for extraction with 


two different diffusion coefficients. A 
method is given for finding the two 
coefficients from the extraction curve. 
The literature of the subject is briefly 
reviewed. 


Continuous Lithium and Aluminum 
Stearate Grease .Manufacture. H. G. 
Houtton, B. D. Mitter, P.. A. Lenton, 
J. A. Taytor AND B. E. Apams. Oil and 
Soap 21 (1944) pp. 258-63. 


In making lithium grease light oil of 
about 300° F. fash point is used. The 
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Long run proves plant — 


HE world’s smallest commercial fluid catalyst 

cracking unit has made good in its initial run 
on synthetic catalyst, which.went 65 days without 
a stop 


Itis a part of the Frontier Refining Company’s new 
aviation gasoline refinery in Cheyenne, Wyoming 


During the run the plant produced its quota of 
aviation gasoline, fully meeting the rigid specifica- 
tions of the Army and Navy 


The starting date was May 30 On August 3 the 


plant was shut down for inspection It was in good 


condition-and could have run longer This unit is 
now on its second successful run 


Universal designed the facilities in the Frontier 
refinery, which is one of the scores of U. O. P.- 
designed war plants that are contributing substan- 
tially to the aviation gasoline supply—or are near- 
ing completion 


CATALYTIC CRACKING HYDROFORMING 
CATALYTIC REFORMING DEHYDROGENATION 
HYDROGENATION POLYMERIZATION 
ALKYLATION RETREATING 
ISOMERIZATION POLYTREATING 
THERMAL CRACKING U. 0. P. CATALYSTS 
THERMAL REFORMING UNISOL TREATING 


U. O. P. INHIBITORS 


GASOLINE POWERS THE ATTACK — DON’T WASTE A DROP 





Universal Oil Products Co. 
Chicago 4, Ill.; U.S.A. 


m Petroleum Process: Pioneers 
f J For All Refiners 


The Refiners Institute of Petroleum Technology 
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Made of 
LAMINATED PHENOLIC 
PLASTICS 


As the plastic material of these rings is 
practically self-lubricating, temporary loss of 
lubricant will not affect the life of the piston 
rings or the liners. 

rit and scale become embedded in the 

plastic and do not scrape liner as with metal 
rings. # 
SHOCK RESISTANCE ... RESISTANCE TO 
ABRASION AND WEAR...HIGH STRENGTH 
WITH LOW WEIGHT make Phenolic Plastics 
ideal for: : 
® Bushings © Bearings ® Electric Insulators 
@ Wearing Rings in Centrifugal Pumps 
® And Many Other Products 

* 
ENGINEERS familiaor with these excellent 
properties of Laminated Phenolic Plastics are 
daily finding more and more advantageous uses 
for them. © 
LARGEST STOCK of Tubing and most com- 
prehensive stock of Laminated Phenolic 
Reds and Sheets in the Southwest. 

w 
Proved by leading companies to give lower 

service cost per hour 
& 
QUICK DELIVERY .. . WRITE FOR 
FOLDER AND PRICES 


= i To oe 
PER ERGP PERE Ge 


HOUSTON, TEXAS 








mixture of oil and soap must be heated 
to about 400° F. to completely dissolve 
the soap. A completely enclosed con- 
tinuous pfocess was ustd. The types 
and quantities of oils required, the type 
of soap, and the mixing needed, as well 
as temperatures, pressures and blade 
velocities, were studied. The properties 
of the greases produced by variation in 
oil, retention time, soap content, outlet 
temperature, and worked and unworked 
penetration are tabulated. Aluminum 





grease is normally made from a much 
wider range of oils than lithium grease, 
although much aluminum grease is made 
from oil of about 100 SSU at 210° F. 
The slurry of oil and soap was passed 
through a deaerating unit, heated to 
300-325° F., and cooled to 120° F. in 
the gelling section of the apparatus, and 
still further cooled and worked. In gen- 
eral it was found that aluminum greases 
were more sensitive to variations in 
operation than lithium grease. 





Products: Properties and Utilization 





Troubles Caused by Leaded Fuels. 
A. H. Stuart. Petroleum (London) 7 
(1944) p. 113. 


Lead tetraethyl boils .at 200° C. and 
decomposes. One pound of lead is 
formed for every 120 gallons of gasoline 
burned. At the temperature of the ex- 
haust valves of an engine the lead is 
melted but not vaporized. In the main 
it is converted to litharge, which has a 
melting point of 888° C. While liquefied 
during the course of the explosion it 
solidifies on the cylinder walls, piston 
heads and even the hottest parts of the 
exhaust valves. The use of ethylene di- 
chloride or ethylene dibromide does not 
prevent this deposition; and the deposit 
not only interferes with the proper 
treating of the valves but is also corro- 
sive. It is found that a film of graphite 
from Aquadag when deposited on a 
steel rod prevents any adhesion of lead 
when the rod is. dipped repeatedly into 
the molten metal. Plain steel with no 
graphite film was coated irregularly 
with lead and adhered tenaciously. 
Aquadag or a solution prepared from it 
can be applied to a valve stem and head 
to give an adherent film that is so 
greasy that foreign matter will not 
stick to it. An upper cylinder lubricant 
can be used along with Ojildag. One- 
half fluid ounce to the gallon is enough 
for this purpose in a new or recondi- 
tioned engine. A 6-ton truck was run 
32,000 miles with graphited upper- 
cylinder lubricant. When it was dis- 
mantled the walve seats were in excel- 
lent condition. The graphite also pro- 
tects to some extent against corrosion. 


A New Synthetic Detergent from Pe- 
troleum. Chem. & Ind. Editorial. Soc. of 
Chem. Ind. 37 (1944) p. 327. 


Petroleum is becoming increasingly 
important as a source of organic com- 
pounds some of which have previously 
been derived from other raw materials, 
and others that have not been available 
commercially. Among the more recent 
and important developments in organic 
synthetics from petroleum is the pro- 
duction of a new surface active com- 
pound that possesses many of the char- 
acteristic properties of soap. The Shell 
Group has engaged in an intensive re- 
search in this field and has recently 
built a large plant in England for the 
production of the sodium salts of higher 
secondary alkyl sulphates. The product 
is marketed under the name of “Teepol.” 
The manufacture of Teepol involves the 
cracking of the base material to produce 
a mixture of long chain olefins. This 
mixture is fractionated and a selected 
cut corresponding to the Cw to Cis 
range is sulfated and neutralized under 
carefully controlled conditions followed 
by special extraction and purification 
methods whereby a product of high 





purity and efficiency is obtained. Sub- 
stances of this type usually comprise a 
‘long hydrocarbon chain with a polar 
head, the hydrocarbon chain being 
olephilic and the polar head hydrophilic. 
Teepol is unaffected by hard water or 
by saline solutions and is stable over 
a wide pH range. The addition of small 
quantities to aqueous solutions brings 
about considerable reduction in surface 
tension and in the interfacial tensions 
between such solutions and oils. For 
many purposes in the textile and laun- 
dry industries, this product can replace 
soap completely, and in other instances 
partial replacement of soap results in 
increased efficiency. It should have fur- 
ther wide application in electro-deposi- 
tion, acid pickling, aqueous degreasing, 
and as an additive to fluxes of the zinc 
chloride type. It is also used in the 
manufacture of leather, cosmetics, paper, 
paints, disinfectants, insecticides, and 
emulsions, and is of interest in all proc- 
esses where wetting, penetration and 
dispersion in aqueous media are involved. 


A General Utility Laboratory Dis- 
tillation Column. W. M. LANGDON AND 
G. M. O’Brien, Jr. Ind. & Eng. Chem., 
Anal. Ed. 16 (1944) pp. 639-40. 


The authors describe what they be- 
lieve is a column that embodies most of 
the characteristics desirable for general 
utility. It is easily constructed of com- 
monly available materials, and is suit- 
able for most “distillation operations. 
Distillations can be conducted at pres- 
sures varying from a few millimeters 
of mercury absolute to several pounds 
per square inch gage. The column can 
also be used for absorption and extrac- 
tion operations. The construction of the 
column is described in some detail in- 
cluding the distillation tubes, the still 
head and the column jacket. 


Spectral Methods and Their Appli- 
cation in the Petroleum Industry. W. H. 
Naytor. Jour. Inst. Petr. 30 (1944) pp. 
256-65. 


Many of the modern advances in the 
physical sciences have had their incep- 
tion in spectral investigations. It is to 
be expected that as the petroleum in- 
dustry turns more and more from 4a 
producer of raw materials to a chemical 
industry, it will increasingly utilize 
spectral methods of analysis. The author 
first discusses X-rays, noting that they 
are produced when an electron fills 4 
vacant space in an inner electronic shell 
of an atom. Applications of X-rays m 
industry ‘and in analytical work are 
briefly described. The suggestion 1 
made that’ X-rays may prove useful in 
a study of catalysts in various petroleum 
refining processes. Ultra-violet and visi- 
ble radiation is briefly discussed, am 
uses of the spectrograph describe 
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YARWAY STRAINERS are selling by the 
thousands because they are better engi- 
neered for the service. 

“The Screen is the Thing” —a high-grade, 
woven Monel wire screen that stops the 
dirt, lets fluids flow freely. 

Then, too, purchasers like the body finish 
—Cadmium plating inside and out for 
protection against corrosion. 


' And last but not least, it is “Easy to Clean” 





having a steel blow-off bushing, precision 
machined with straight thread. Screen and 
bushing come out together—go back to- 
gether, automatically aligning. 

Six sizes, 4" to 2” for presence up to 
600 lb serve practically all strainer needs. 
Sold by over 100 Mill Supply Houses. See 
oped >upply House or write for Bulletin 


YAR NALL-WARING COMPANY 


128 Mermaid Avenue PHILADELPHIA 18, PA. 


YAR WAY STRAINERS 















Emission spectra can be used in the 
petroleum industry in studies of engine- 
wear, since iron can be, detected to 1 
art in a million. Inorganic impurities 
in crude oil can be determined. All parts 
of metallic equipment, as well as clays 
sludges, and catalysts, can be analy zed 
by this means. Spectrographic analysis 
is of particular importance in the case 
of catalysts, since the presence of small 
quantities of impurities. may markedly 
change the catalyst efficiency. Emission 
spectra are used by some oi ‘companies 
for-analysis of cores, soil, and water in 
oil-fields. These spectra are useful in on 
correlating geological strata, and may 
have value in prospecting. Absorption 
spectra in the ultra-violet and visible 
are briefly considered. The aromatic 
hydrocarbons have characteristic ab- 







sorption bands in the ultra-violet. The 
absorption spectrum of benzene is pre- CI 
sented. Paraffins and naphthenes do not ins 
absorb in the ultra-violet. Reference is 
made to reviews that have been pub- br 


absorption spectra by hydrocarbons, 
Absorption in the visible regions is the 
basis of colorimetric procedures. These 
are briefly considered. Infra-red absorp- 
tion spectra are discussed. With few 
exceptions chemical compounds have 
characteristic absorption bands in the 
infra-red. These bands correspond to 
interatomic vibrations and molecular 
rotation. Infra-red absorption spectra 
of several hydrocarbon gases from pro- 
pane to isopentane are presented. Sug- 
gestions are made as to the possible 
uses of infra-red spectra. Raman spectra 
are briefly discussed as well as their 
application for analytical purposes. 
These spectra have been used for the 
identificatioh and semi- quantitative 
analysis of paraffins up to Cs. Mass 
spectroscopy and its’ application are 
briefly discussed in concluding the 
article. A bibliography of 39 references 
is appended. 


lished in the field of the ultra-violet r 





Preliminary List of Definitions. Stand- 
ardization Subcommittee No. 11—No- 
menclature. Jour. Inst. Petr. 30 (1944) 
pp. 266-70. 


The Institute of Petroleum at a meet- 
ing of its Standardization Committee 
appointed a sub-committee whose task 
was the preparation of a glossary of 
common terms used in the petroleum 
industry. The definitions were to be We 
couched in as simple language as pos- d 
sible, in prder that the non-technical an 
reader could consult the glossary and Bisize 
derive a benefit from it. So far it has ‘ 
only been possible to deal with terms to 4 
covering petroleum products, which, in 
the main, are widely distributed. It is 
hoped, later, to extend the work to 
embrace refinery nomenclature and 
terms used in the search for and re- 
covery of oil. Several pages of defini- 
tions are given and include such items 
as B.S.&W., carbon black, diesel fuel, 
gas oil,.paraftine, naphtha, ether, vola- 
tility, white spirits, and the like. 


McCarthy Building Gas- 
Stripping Plant on Coast 


Glen H. McCarthy, Inc., Houston, has} 
let contract to Stone & Webster Engi: 
neering Corporation for construction Of 
an absorption-type gasoline plant 10) 
process 45,000,000 cubic feet of gas daily 
from fields in the Chambers-Jeffersom 
County area, Texas Gulf Coast. Strip 
gas will’ go to the Beaumont-Port Ar 
thur area. 
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Vecem 


When you need 


pe O 
fe 
|-use WeldOlets 


Check these WeldOlet features which 
f insure easy, economical and efficient 
branch pipe jobs. 


e& need to cut out section 
lof main line. Fitting is used as 
template, hole cut, fitting 
tacked and welded to pipe. 
The inside can then be in- 


spected before branch is 
connected. 






Construction of drop-forged 
eldOlets restores original 
their , i a 
oses. strength to main pipe. The 
ve heavy reinforcing rib section 
of fitting compensates for loss 
of strength in the main pipe 
when the hole is cut. 


Free, unrestricted flow is 

ssured because turbulence 
and friction are reduced toa 
minimum by the _ funnel- 
shaped design of the inlet of 
the WeldOlet. - 


WeldOlets are made in size-to-size 
and reducing sizes for standard pipe 
sizes up to 24” and for pressures up 


to 400 Ibs. at 750° F. : ale: 


Our illustrated catalog containing 
complete application and instalia- 
tion information will be sent to you 
on request. 


3 





TRADE MARK REG. U. S. PAT. OFF 


WELDING OUTLET=THREADED OUTLET-SOCKET OUTLET 
Gor Welded Branch Pipe Outlets 


. 





LETS 


PAT. IN U.S. & FC 
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NEW Equipment 
tor the Modern Plant 


Spectrometer | 


NORTH AMERICAN PHILIPS COMPANY 


North American Philips Company, 100 
East 42nd Street, New York 17, has an- 
nounced a new Geiger-counter X-ray 
Spectrometer which provides an ex- 
tremely accurate method for measuring 
distribution and intensities of X-ray re- 
flections. For certain applications, it 
has some advantages over conventional 
refraction procedure which entails ex- 
posure and development of film besides 
measurements and computations. The 
spectrometer provides a rapid method 
for directly determining location and in- 
tensity of diffracted rays. 

A scanning device, having a Geiger 
counter tube arranged to traverse a 
graduated quadrant, is used in combina- 
tion with suitable scaling circuits. The 
intensity measurements are - quantita- 
tively accurate and can therefore be 
used to determine composition of crys- 
talline mixtures. Quantitative analyses 
of mixtures can be obtained in a matter 
of minutes. ; 

In actual operation, the specimen in- 
serted in the specimen holder inter- 
cepts the X-ray beam and deflects por- 
tions of it at various fixed angles. When 
the Geiger counter tube is moved 
around it§ quadrant, it measures angular 
displacement and intensity of the de- 
flected beams. A d-c microampere meter 
reads intensity—the quadrant, marked 
in degrees, shows diffraction angles. A 
stepping counter, employed in conjunc- 
tion with a specially developed scaling 
circuit, provides a means for exacting 
quantitative determination of intensity. 
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X-ray diffraction analysis has almost 
unlimited fields of application in chemi- 
cal: and metallurgica: industry. The 
Norelco spectrometer is especially de- 
signed for accurate, rapid analyses. It is 
adaptable for use by unskilled operators 
in routine process control as well:as in 
the research laboratory. To mention just 
a few applications: 

Paint pigments—quickly analyzed for 
relative amounts of different crystal 
forms. An analysis of titanium dioxide 
white pigment for rutile and anatase 
modifications can be completed in less 
than ten minutes, specimen time in- 
cluded, with an accuracy of + one per- 
cent. 

Boiler scale—only means of identify- 
ing many silicate and phosphate scales 
—determines nature of chemical re- 
actions between scale products. 

Engine wear and lubrication—identi- 
fies deposits on filters, valves, bear- 
ings, etc. 

Alloy phase analyses—accurate meas- 
urement of retained austenite in steel— 
alpha and beta phase composition of 
brass—chemical constitution of the « 
phase measurable to = one percent of 
either copper or zinc. 

Power for the spectrometer unit is 
taken from any convenient 115-volt, 60- 
cycle a-c outlet. 


Rust Solvent 
CARBOZITE CORPORATION 


Carbozite Corporation, First National 
Bank Building, Pittsburgh 22, has an- 
nounced a new solvent for rust which 
the manufacturer claims has an affinity 
for rust but will not attack unoxidized 
metal. “CarboRustex,” as. the solvent is 
called, consists of several chemicals, 
each of which has its reaction upon the 
various conditions of rusted surfacés. 
The chemicals are non-toxic and non- 
infiammable. The compound is applied 
with spray or brush. Treated surfaces 
are made chemically clean and vulner- 
able to oxidation, requiring a special 
rinse furnished by the manufacturer, 
which acts as a rust inhibitor pending 
application of a protective coating. 


i se ae 


Operator at Norelco wietivenster, showing instruments for measuring intensity and for timing 


Electronic Temperature 
Recorder-Controller 
BAILEY METER COMPANY 


Bailey Meter Company, 1050 Ivanhoe 
Road, Cleveland, Ohio, has announced 
an- electronic-type resistance thermom- 
eter suitable for indicating, recording 
and controlling temperatures between 
—100° F. and 1000° F. This recorder op- 
erates on the highly accurate null bal- 
ance principle and provides instantane- 
ous balancing action by electronic 
detection and control. Unbalance of 
the measuring bridge is detected by 





RIDGE SUPPLY _ 


g 





T= TEMPERATURE SENSITIVE PLATINUM RESISTANCE 
A,B&R=FIXED RESISTORS M=SLIDEWIRE DRIVE MOTOR 
S*SLIDEWIRE 

WHEATSTONE BRIDGE MEASURING CIRCUIT 


Diagram of the measuring circuit of Bailey 
electronic temperature recorder-controller 


electronic tubes without the aid of 4 
galvanometer or other moving parts. Re- 
liable performance and accurate calibra- 
tion’ over long periods of, continuous 
operation are said to result from: this 
sturdy design. ; 
A 29-inch indicating scale which clif- 
cles the chart may be read at 50 feet. 
The pointer reading coincides with that 
of the recordig pen. Indicating, record- 
ing and controlling mechanisms are 4 
driven by the same reversible electric 
motor which adjusts the slidewire fe 
sistance to balance the measuring bridge. 
This motor is continuously connected to 
the electronic control unit which in tur 
is continuously connected to the meas 
uring bridge. y 
Thermometers may be proyided with 
as many as four recording pens, each 
one being provided with its own com 
tinuously connected electronic contf0 
unit and measuring bridge. This fe 
ture insures instantaneous response 
changes in temperature. F 
The temperature-sensitive element 15# 
platinum resistance wire wound on # 
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Temper-brittle-proof molybdenum 
steels help to insure good heat 
exchangers performance. 


1u10US 

this 
1 cif- 

feet 

that 
MOLYBDIC OXIDE, BRIQUETTED OR CANNED ® 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
FERROMOLYBDENUM e“CALCIUM MOLYBDATE” 


DATA ON MOLYBDENUM APPLICATIONS. 
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ys /s=- TRI-LOK 
OPEN STEEL 
FLOORING 


For strength and simplicity, only two parts are used — bearing bars 
which carry the load and have curved slots punched ABOVE THE 
NEUTRAL AXIS, and cross’ bars, of the same cross sectional area’ as 
the slot itself, pressed into these slots to distribute the load. No rivets, 
bolts or welds are required, thus eliminating the possibility of 

loose joints. Tri-Lok flooring comes in rectangular, diagonal 

and U shapes with Safety..Steps— ask for Bulletin 1140 — 

Dravo Corporation, NATIONAL DEPARTMENT, 300 Penn 

Avenue, Pittsburgh (22); Pa. (Distributor for THE TRI-LOC 
COMPANY) 
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mica form and held between two mica 
sheets which are clamped by a metaj 
frame. The. element is further protected 
by a well which is permanently installed 
in the pipe line, furnace wall, duct, o; 
other point of temperature measurement 
The temperature element is represented 
in the accompanying diagram by the 
resistor T. resistors R, A and B are 
fixed, and are designed to provide proper 
range of measurement. Adjustment of 
the slidewire contact on the resistor § 
substracts resistance from A and adds 
resistance to B or vice versa. Thus the 
ridge is balanced by adjusting the ratio 
of the bridge arms and the necessity of 
carrying bridge current through the 
slidewire contact is avoided. Variations 
in contact resistance thus are prevented 
from affecting calibration. 

Since alternating current is used for 
the bridge, no battery source of bridge 
voltage is needed. Standard voltage cells 
and voltage standardization equipment | 
are not required. 

Bailey air-operated control, electronic 
control or contacts for on-off electric 
control may be provided for as many 
as two temperatures by the multiple-pen 
electronic recorder-controller. The con- 
trol mechanisms required are mounted 
inside the recorder-controller casing and 
are actuated by the same reversible mo- 
tors which drive the recording pens. 

Alarm contacts may be provided for 
any or ali of the recorder units. These 
contacts are operated by an adjustable 
cam which may be set to trip at any 
desired position of the recording pen. 

Temperature-measuring circuits may 
be arranged to calculate the sum, dif- 
ference and ratio of temperatures, and 
results recorded as news instead of his- 
tory, saving the time and labor required 
for calculation from chart records and 
log sheets. 


Valve 
W-K-M COMPANY 


W-K-M Company, Houston, has an- 
nounced a new principle of valve bonnet 
construction incorporation in a _ gate 
valve. The design requires no flanges, 
no bolts and no gland. Seal is effected 
inside the body by. means of a double 
tapered ring between similar tapers on 


Showing construction of W-K-M steel valve 
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in the wide range of Croloy steel alloys devel- 
oped by Babcock & Wilcox, there are types that 
make possible a close match between refinery 
tubing and the job conditions it must face. 

The kind of corrosive attack to be resisted 
may be one of several types. Its primary cause 
may be high temperatures, in which case oxida- 
tion also must be specially guarded against. It 
may have its origin in contaminents or corrosive 
agents in the crude or gases being handled. 
Conditions encountered in processing may be 
its source, with the action of catalysts setting up 
reactions which tend to corrode or carburize 
tubing. 

Among the Croloys listed in the panel and 
others in ferritic and austenitic stainless alloy 
steel types—covered by the B&W Croloy stain- 
less steels—there are materials from which the 
one best tubing may be selected for each of 
your diverse refinery needs. Data ,on creep 
strength, tensile strength, and physical proper- 
ties are available to complete the background 
for your decision. 

Further help is also at your disposal. Through 
long associations with many branches of the 
petroleum industry, B&W engineers are well 
qualified to recommend the grade of tubing 
you need. When you call on Croloy, call on their 
advice and assistance. 


FOR TUBING TO MATCH 
EACH CORROSIVE ATTACK 





CROLOY 1% 


CROLOY 2 


CROLOY 2% 





Economic grade 
good creep 
strength proper- 
ties. Somewhat 
more corrosion 
resistant than the 
chromium free 
steels. 


Economic grade for 
resisting both oxida- 
tion and corrosion, 
with excellent high- 
temperature strength. 


Exceptionally high 
creep strength for 
polymerization and 
high pressure crack- 
ing. Otherwise similar 
in properties and 
charceferistics to 
Croloy 2. 





CROLOY 3M 


CROLOY 5 


CROLOY 5 Si 





Somewhat better 
creep properties 
and better resist- 
ance to corrosion 
and oxidation 
than Croloy 2. 


For operating condi- 
tions where corrosion 


resistance is primary” 


requirement—pro- 
vides good creep 
strength and oxide- 
tion resistance supe- 
tior to Croloy 2. 


For operating condi- 
tions where oxidation 
resistance is a pri- 
mary requirement. 
Excellent resistance to 
scaling. 





CROLOY 5 Ti 


CROLOY 7 


CROLOY 9 








Searching for Better Alloys to Give You Better Tubing 


For oxidation 
resistance. Non- 
hardening below 
1700° F. 















Intermediate steel be- 
tween Croloys § and 
9 for operating con- 
ditions where corro- 
sion resistance is the 
primary requirement, 
Somewhat more oxi- 
dation resistant than 
Croloy 5. 





For severe operating 
conditions where high 
corrosion and oxida- 
tion resistance are es- 
sential—suitable for 
hydrogenation proc- 
esses. 
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PROPANE 


COCHRANE CORP., 


EASY TO CHANGE 
FROM ONE SERVICE 
TO ANOTHER WITH- 
OUT CHANGING TUBE 


9 WHITE-BACKED 
"| METERING 
| TUBE 


BUTANE 
SCALE 


| 
} 
| 





A Big Feature of 
Series 100 
ROTAMETERS 
One important advan- 
tage of the Series 100 
Rotameters is the inter- 
changeable scales that 
make it possible to use 
the same fRotameter 
when it is desired to 
change from one service 
to another. New and ac- 
curate scales can he fur- 
nished quickly and in- 
expensively without 
loss of time and expense 
in returning meter for 
recalibration or new 

tubes and floats. 
Write fer Publication 4135 


SS — ——_ 


ty 


TARA 


COCHRANE-F 


ROTAME 


el 





| resistant binder. 
| formed into continuous lengths by an 
| extruding 
| packing a square outline. This shape 
| may be altered to suit special require- 
| ments, as compression, rolling or pound- 
| ing do not 





N.17th St., Phila. 32, Pa. 





the upper inside of the body and the 
lower outer diameter of the bonnet. In 
assembly the bonnet is inserted ‘in the 
body, the sealing ring pushed. down 
around the bonnet, When pressure is 
applied, the ring is wedged in place, 
forming a positive seal. No residual load 
is required to maintain a_ seal. A 
threaded protector ring or bridge mem- 
ber is screwed on the upper end of the 
bonnet to complete the assembly. Before 
application of this ring, the joint may 
be inspected under full test pressure. 
Thus internal pressure acts to make the 
seal more positive. Area of the sealing 
ring is predetermined and requires no 
permanent deformation to form a seal. 
The greater the pressure, the tighter 
the seal becomes, as it is self-adjusting 
to pressure and temperature changes. 
The bonnet and ring are self-aligning. 
Other features include through conduit, 
full bore opening through the valve, 
parallel expanding gate, oversize bronze 
renewable seats which are not exposed 
to damage or wear in either open or 
closed position, and automatic lubrica- 
tion. The new model is made for 1600- 
and 1000-pound test pressure. 


Plastic Packing 
GREENE, TWEED & COMPANY 


Tweed & Company, 
New York 66, 


4377 
has 


Greene, 
Bronx Boulevard, 


| announced Palmetto Plastic Packing for 
| which is claimed that lasting lubricating 
| effect is ob:.uned by combining graphite 
| with flakes of soft. anti-friction metal. 
| These two lubricating agents are dis- 
| tributed evenly 
| best 


throughout fibers of 
grade asbestos, and the whole 
thoroughly mixed with a special heat- 
The mixture then is 


operation which gives the 


impair the usefulness of 
the packing. 

This packing is claimed to provide 
exceptionally advantageous properties in 
service. The asbestos makes a strong, 
heat-resisiting bond, the binder gives 
resiliency and stability under pressure, 
and the graphite and metallic flakes 
minimize frictional wear. It does not 
dry out or harden in use, and in servite 
forms a plastic metallic bushing around 
the rod or shaft. 

The packing is recommended for air, 
ammonia, gases, water, mild chemicals 


| and general a at temperatures not 


exceeding 550° 


Explosion-Proof Motor 
CENTURY ELECTRIC COMPANY 


Century Electric Company, 1806 Pine 
Street, St. Louis 3, Missouri, has an- 
nounced a new motor constructed to 
meet specifications of Underwriters Lab- 
oratories for Class I, Group C installa- 
tions where the surrounding atmosphere 
is charged with ethyl ether vapor. 


Ankle Protector 
AMERICAN OPTICAL COMPANY 


American Optical Company, South- 
bridge, Massachusetts, has designed a 
spat made from a coated fabric which 
gives the same protection as rubber but 
is much lighter in weight and extremely 
flexible. It is designed for foot and ankle 
protection against acids, alkalis, oils, sol- 
vents and greases. 








Helps Plant 
Engineers Handle 


POWER 
PLANT 
MAINTENANCE 


Easier... Faster 


NEW OAKITE DIGEST 
Gives Data on FAST 
Cleaning Techniques! 


How are other plant engineers 
solving today’s problem in 
equipment maintenance? What 
short-cuts are they finding ef- 
fective? What simplified proce- 
dures and materials are savings 
time and money? 


You will find the answers to 65 
different maintenance prob- 
lems in this NEW, 16-page 
Oakite Maintenance Digest... 
cleaning, de-scaling and related 
techniques that will help you: 
keep all your equipment qt 
peak efficiency! With this im 
valuable information at yot 

fingertips, you, too, can speed 
up maintenance and shoriet 
equipment down-time. # 


Your Copy FREE on Rec 


Write NOW for your FREE cog 
of this practical guide to po 
plant maintenance . . . no obit 
gation, of course! : 


OAKITE PRODUCTS, INC. 

508 Thames Street, New York 6, 
Technical Service Representatives Located in All — 
Principal Cities of the United States and Conada . 
an 


Pee 
ao 


Petroleum Re finer—V ol. 23, No.! 





Southwest offers complete facilities for the fabrication of all types of 
refinery equipment, specializing in the use of alloys and clad steel. 
Pressure vessels, heat exchangers, storage tanks, and fractionating 
towers in endless variety of size and construction are custom-built in 


this modern plant to the most exacting specifications. 
' 


Southwest Welding & 
Manufacturing C 


ALHAMBRA, CALIFORNIA (a [ 


Fabricators of Steel to API-ASME and ASME Code Requirements 





Vecember, 1944—A Gulf Publishing Company Publication 








Worlds 


TO CONQUER IN 1945 


New 


Look out for suddenly issued orders that 
may quickly end much war goods manufac- 
turing. Look for swift changes to many 
urgently demand peace-time products. 
Whenever, or whatever these changes may 
be, water in abundance will still be an ab- 
solute necessity. 


Now is the time to check your needs for 
a thoroughly modern, quality built and ever 
dependable Layne Well Water System. You 
will want the best that money can buy; a 
water system that will last the longest, take 
less in up keep cost and operate at a new 
low in economy. 

Layne Pumps and Well Water Systems 
have a reputation that extends around the 
world. They are more widely used than any 
other make on the face of the globe. They 
are serving more cities and industries than 
all other makes combined. As a pioneer in 
both well installation and pump building, 
Layne has created, proven and uses ex- 
clusively the greatest number of major ef- 
ficiency features. 


Be prepared for the changes of 1945! 
Get the facts about Layne Pumps and Well 
Water Systems now. For new literature, of 
the counsel of an. experienced Layne engi- 
neer, address Layne & Bowler, Inc., General 
Offices, Memphis, Tennessee. 

AFFILIATED COMPANIES: Layne-Arkansas Co., 
tuttgart, 


Ark. * Layne-Atlantic Co., Norfolk, 
. Tenn. * 





- e + Mil- 
e-Ohio Co., Columbus, Ohio 
es * Layne- 


Western Co., Kansas City, Mo. * Layne-Western 
Co. of Minnesota, Minneapolis, Minn. * Interna- 
tional Water Supply Ltd., London, Ontario, Canad 


A pst 


WELL WATER SYSTEMS 
DEEP WELL PUMPS 
FOR CITIES, INDUSTRIAL PLANTS, 
RAILROADS, MINES, AIR CONDI- 
TIONING, IRRIGATION PROJECTS 
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The M. W. Kellogg Company, Jersey 
City, New Jersey, has announced elec- 
tion of Paul Ryan as 
a vice president and ™ 
his appointment as. 
manager of a newly | 
instituted consulting 
service which will 
provide counsel for 4 
oil refiners in. the 
evaluation of factors 
of production, refin- . 
ing, transportation 
marketing and 
finance. Ryan for- 
merly was president 
of National Refining 
Company, Cleveland, 


and recently has Paul Ryan . 
been serving in an important capacity 
with the Petroleum Industry War 
Council. 


Cooper-Bessemer Corporation, Mount 
Vernon, Ohio, has announced appoint- 
ment of A. M. Bux- 
ton as assistant sales } 
manager, with head- 
quarters at Mount} 
Vernon. In addition 
to sharing responsi- 
bilities as general @ 
manager of sales, @ 
Buxton will direct 
particularly sales to@ 
the oil and gas indus- 
tries, as he has been, 
previous to this pro- 
motion, with the 
company’s sales force 
at Tulsa, and thus 
closely associated 
with these operations. He has been with 
the company 20 years. 





A. M. Buxton 


Kieley & Mueller, Inc., North Bergen, 
Clifford B. 


New Jersey, has appointed 
Ives as its chief en-_ 

gineer. Ives has} 
been closely associ- 
ated with control 
problems for the past 
15 years and will di- © 
rect the company’s © 
expansion in this ™ 
field. Close coopera- 
tion with users of 
the company’s equip- | 
ment is planned, and 
every effort will be 
made to produce ad- 
ditional quality itéms 
to meet the require- 
ments of the indus- 
try, an announcement said. 


Turco Products, Inc., 6135 South Cen- 
tral Avenue, Los Angeles, has an- 
nounced appointment 
of George F. Schemel 
as its petroleum-in- 
dustry representative 
in Southern Califor- 
nia. He will cover the 
territory handled for 
many years by Al 
Dekker, who has 
been made procure- 





ment manager for 
the company. 
Schemel is familiar 
with cleaning and 





processing prob- 
lems of the ‘petr6- 
leum industry from 


G. F. Schemel 
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long experience in the field, He was fg 
a number of years in the refining indy 
try at Tulsa, Oklahoma. 








General American Process Equipmer 
(Division of General American Tran 
portation Corpora- 
tion), 439 Baxter 
Avenue, Louisville 4, 
Kentucky, has ap- 
pointed G. Gutzeit 
its research director. 
Dr. Gutzeit is known 
for his contributions 
to the field of metal- 
organic inner com- 
plexes and their ap- 
plication to analyti- 
cal, mineralogical 
and metallurgical 
oe and for his 
development of the : 
“contact-print meth- Dr. G. Gutzeit 
od” for identifying opaque minerals. He 
is responsible for a number of processes 
permitting concentration by floatation 
of metallic-oxide ores, and has an un-— 
usually varied experience in the chemi-— 
cal industry, ranging from pharmaceuti-— 
cal manufacture to electrometallurgy, 
He came to the United States in 1941 
from Switzerland, where he held a pro- 
fessorship of complex chemistry and ore 
dressing at the University of Geneva, 
and became associated: with Dorr Com- 
pany. In Europe he also acted as con-~ 
sultant to a number of governments and 
industries on chemical and metallurgical 
problems. 
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Cardox Corporation, 307 North Michi- > 
gan Avenue, Chicago 1, announces thet 
Dr. Paul W. Leppla, formerly chief@ 
chemist of the research division, has™ 
been placed in charge of the company’s 
electrochemical activities. Dr. John Lo 
Gring succeeds Leppla as chief chemist” 
of the research division. He formerly” 
was with General Electric Company at 
Pittsfield, Massachusetts, and in his new 
position will be associated with Dr. 
Charles A. Getz, vice president in charge 
of research for Cardox Corporation. 
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Goetze Gasket & Packing Company, 
New Brunswick, New Jersey, has elected 
Kenneth McCreary -president, to suc- 
ceed Frederick Goetze who died on 
January 30, 1944. McCreary has been 
with the company since 1932, and has 
served as assistant to the president, 
treasurer and vice president and treas- 
urer. He has outlined ambitious post- 
war plans for the company which cur- 
rently largeiy is concerned with war 
business. 










Lukens Steel Company, Coatesville, 
Pennsylvania, announces appointment of 
Martin J..Conway as 
manager of the Pe- ; ii a 
troleum Division of oe 
Lukens Steel Com- 
pany and. subsidi- 
aries, By-Products 
Steel Corporation. | 
and Lukenweld, Inc 
Born in England, 
Conway was gradu- 
ated from Oxford 
University in me- 
chanical end chemi- 
cal engineering. 
After experience in 
England with tar dis- 
tillation and by- 





















M. J, Conway 
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MAKES THEM BETTER! 


As A HOT-TOPPING COMPOUND, it produces 
sounder ingots by reducing the size of the pipe. 
As a mold wash, it prevents stickers. It provides 


’ brake linimgs with essential qualities for longer 
life. It is the lubricant of many oilless bearings.. 
It is formed into electronic tube elements of high 


efficiency. 


These are a few of the many jobs that “National” 
electric furnace graphite powder performs... to 
make things better! 


To this end, an increasing amount of graphite 
powder goes each year to the iron and steel, foun- 
dry, chemical and process, petroleum, rubber, me- 
chanical, and many other industries. Besides the 


applications illustrated, graphite powder is used 
in powder metallurgy, clutch facings, fabric belt- 
ing, greases, wire drawing, rubber compounds, 
powder glazing, crucibles, batteries, boilers, ink 
and paint pigments, pencils, crayons. The list 
grows steadily. 

“National” electric furnace graphite powder 
comes in a number of grades, each classified on the 
basis of purity, electrical resistance, and fineness 
..- all held within accurately controlled limits. 

Ask us how electric furnace graphite powder 
may help serve you: .. or serve you further. 


KEEP YOUR EYE ON THE INFANTRY 
... THE DOUGHBOY DOES IT! 


The word “National” is a registered trade-mark of National Carbon Company, Inc. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


ee _ General Offices: 30 East 42nd Street, New York 17, N. Y. 
Division Sales Offices: Atlanta * Chicago * Dallas * Kansas\City * New York * Pittsburgh * San Francisco 
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READILY CONTROLLED BY 
HAERING 
~GLUCOSATES 

















D. W. HAERING & CO. Inc. 


GENERAL OFFICE 


205 West Wacker Drive, Chicago 6, Ill. 


PTS a i Os ee 
SECTION SHOWING Pa, PAID Ld is 


WELDING TECHNIQUE => 


These surface condensers, constructed of welded Naval 
Brass, are typical of many special fabrication problems re- 
ferred to HICKS. Modern methods of manufacture will help 
your future plans. Hicks engineers will serve you for com- 
plete or cooperative design and planning. Send for bulletin. 


S. D. Hicke & SON CO., INC. 


ESTABLISHED 1841 


PROCESS DIV. . . 51 E. 42 ST., N. Y. C. Phone: MU. 2-5132 
PLANTS « BOSTON, MASSACHUSETTS 


products of iron and coal works, he was 
employed in the United States by Pitts- 
burgh Crucible Steel Corporation in 
1920 as fuel engineer, subsequently was 
with Wheeling Steel Corporation, and 
joined Lukens Steel Company in the 
same capacity in 1926. He transferred to 
the sales department as special engineer 
in 1940. He is a fellow of the Institute 
of Fuel, member of ASME, AIME, As- 
sociation of Iron and Steel Electrical 
Engineers, Iron and Steel Institute of 
New York and London, National Asso- 
ciation of Power Engineers, American 
Military Society and Army Ordnance 
Association, He is credited with inven- 
tion of the recuperative open hearth fur- 
nace and improved methods of manu- 
facturing of wrought iron and metallic 
iron properties. He is author of nu- 
merous papers on fuel economy, lique- 
fied petroleum gases, uniflow engines 
and many other subjects. 


Ethyl. Corporation has announced re- 
turn of George Krieger to its organiza- 
tion after two years ~ 
with the farm ma- 
chinery division of 
the War Production 7] 

Board at Washing- 

ton: He will be in 

charge of rural mar- 

keting and_ special 

development work as 

assistant to Julian J. 

Frey, general sales 

manager. Before go- 

ing with WPB, 

Krieger was head of 

the ee 

vision O thy! Cor- . 
poration’s — technical George Krieger 
service department, with headquarters at 
Detroit. Graduating from Virginia, Poly- 
technic Institute in 1926, he entered the 
refinery research laboratories of Stand- 
ard Oil Company of New Jersey at 
Bayway, and joined Ethyl Corporation 
in 1929 as an agricultural engineer. He 
has held important posts with the 
American Society of Agricultural Engi- 
neers and the Society of Automotive 
Engineers. 


Pyrene Manufacturing Company, 
Newark, New Jersey, has formed Pyrene 
Development “Corporation as a_ sub- 
sidiary to carry out research on fire- 
extinguishing equipment and com- 
potinds, and safety devices. An. immedi- 
ate project is extension of development 
of systems and equipment for applica- 
tion of the mechanical foam principle in 
fire extinguishment. Officers of the sub- 
sidiary, all executives of the parent or- 
ganization, include C. G. Durfee, presi- 
dent, E. J. Waring, vice president, and 
E, A, Clapp, secretary and treasurer. 


The Watson-Stillman Company, Ro-. 
selle, New Jersey, has appointed J. T. 
Gillespie, Jr., man- 
ager of export sales. 

Gillespie is a gradu- 

ate of Taft School 

and Yale (Ph.B., 

1926). During the 

past 2% years he has 

been with the ship- 

building division of 

the War Production 

Board as. chief of 

staff branch, and 

previously with the 

contract distribution 

division as chief‘ of 

the liaison __ section 
with the Maritime J. T. Gillespie, Jr. 
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combines... 
HIGH STRENGTH AND 
CORROSION RESISTANCE 
IN THESE WELDED FITTINGS 














© Pipe fittings fabricated from 14” thick Everdur 1010 Sheet 
and Everdur Welding Rod, Diameter of pipe — 14”. Pipe 
flanges are Everdur. Back-up flanges are steel. Fabricated 
by John Nooter Boiler Works Company, St. Louis, Missouri. 


“Fabricated from Everdur,” is often encoun- 
tered in specifications from oil refinery and 
chemical processing industries. For plant 
equipment and fittings that must stand up un- 
der continuous operation and resist many types 
of corrosive agents, Everdur* (copper-silicon 
alloy) is frequently preferred. 

Everdur is a special, high strength alloy of 
The American Brass Company. It provides cor- 
rosion resistance, equal to or exceeding that of 


copper and it can be readily worked—and 
welded with rods of similar composition. 


Investigate Everdur. Inquiries for technical 
information on particular plant equipment 
problems are invited. aes 


THE AMERICAN BRASS COMPANY 
Subsidiary of Anaconda Copper Mining Company 
General Offices: Waterbury 88, Conn. 

In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 

*Reg. U.S. Pat. Off. 


For your security BUY WAR BONDS 


Everdun Copper- Silicon Alloy — 
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66 99 
Cagle 66 


PLASTIC 
INSULATION 


* All Purpose Insulation: This 
plastic can be applied to virtually 
any type of heated equipment. It 


forms monolithic insulation over 


both regular and irregular surfaces. 


7s INDUSTRIAL 








INSULATORS 


EPORT, LA 





SHREYV 





If you need condenser or heat ex- 
changer repairs in a hurry call us. We 
specialize in fast, high quality work. 


25 Years Successful Experience 





We design and 
construct all 
types of modern 
refining units. 


* 


BORN ENGINEERING CO. 
Oklahoma 


ake 








Commission, on leave from Air Reduc- 
tion Company, with which he was as- 
sistant to the president of Wilson 
Welder & Metals Company, a subsidi- 
ary. His export experience was gained 
through several years with L. C. Gil- 
lespie & Sons, exporters and importers 
of raw materials. 


General Controls Company, Glendale, 
California, recently has opened a branch 
office at 421 South- 
west Boulevard, 
Kansas City 8, Mis- 
souri, with Robert 
Courtney in charge 
as branch manager. 
This office will serve 
Kansas and = adja- 
cent areas of Mis- 
souri, lowa and Ne- 
braska. Courtney has 
had long experience 
with automatic tem- 
perature, pressure 
and flow controls and 
their industrial ap- 
plication. 





Robert Courtney 


General American Process Equipment, 


420 Lexington Avenue; New York, has 


appointed O. R. Kuster chief project 
engineer, Kuster has had wide experi- 
ence in chemical plant design in the 
Netherlands, Russia, Chile and _ the 
United States, specializing in fertilizers, 
potash, aluminum and magnesium salts. 


He formerly was with The Dorr Com-. 


pany. 


National Tube Company has an- 
nounced election of Leo J. Mason of 
Gary, Indiana, as a vice president of 
the company. 


Pennsylvania Salt Manufacturing 
Company, 1000 Widener Building Phila- 
delphia 7, announces the following addi- 
tions to its research and development 
staff: Miss Isabella A. Romans, for- 
merly with Chloramine Corporation; Dr. 
George McCoy, formerly instructor of 
organic chemistry at the University of 
Pennsylvania; Ward W. Whitebread of 
General Chemical Company; Harry 
Green of Lion Oil Refining Company; 
Savin Zavarella of Pratt-Whitney Air- 
craft Corporation; Harold B. Staley of 
Cochrane Corporation; and Dr. Frank 
W. Panepinto of Warner Company. 
New staff members also include Miss 
Mary F. Hensler and Miss Helen Cun- 
ningham of the College of Chestnut Hill 
and Miss Mildred. E. Raesler of Penn- 
sylvania State College. 


Dresser Industries, Inc., has moved 
its headquarters from Bradford, Penn- 
sylvania, to Cleveland, Ohio, where 
executive offices are located in Terminal 
Tower. Dresser Industries, Inc., is the 
parent corporation of a group now com- 
prising 10 companies, in related lines of 
manufacture. The factory of Dresser 
Manufacturing Division, up to now the 
parent corporation of the Dresser group, 
will remain at Bradford. Other member 
companies in the group include The 
Bryant Heater Company and Van der 
Horst Corporation of America, Cleve- 
land; Clark Bros., Co., Inc., Olean, New 
York; Pacific Pumps, Inc., Huntington 
Park, California; International Derrick 
& Equipment Company, Columbus, 
Delaware and Marietta, Ohio, Beau- 


mont, Texas, and Torrance, California; 
Corpora- 


Roots-Connersville Blower 














“GUNITE” 


CONCRETE LININGS 





FOR: 

BUBBLE TOWERS e@ STILLS @ HOT ol. 
SEPARATORS @ STORAGE TANKS e RE. 
FINERY VESSELS OF ALL TYPES e@ EN. 
CASING AND FIREPROOFING STRUCTUR- 
AL STEEL AND PIPE @ LINING WATER 
STORAGE RESERVOIRS, DITCHES AND 
CANALS @ REPAIRING DISINTEGRATED 
CONCRETE AND MASONRY. 


WRITE — PHONE — WIRE 


GUNITE CONCRETE and 
CONSTRUCTION CO. 


CEMENT GUN SPECIALISTS 
ENGINEERS CONTRACTORS 


1301 Woodswether Road 
KANSAS CITY 6, MISSOURI 


District Branch Office: 
228 NORTH LA SALLE STREET, CHICAGO, ILL. 


Branch Offices: 
ST. LOUIS DENVER NEW ORLEANS HOUSTON 











Inspector wanted—Mechanical engineering 
degree or suitable equivalent to inspect 
equipment in chemical plant located in 
metropolitan Detroit area. Permanent po- 
sition. Must be thoroughly familiar with 
pressure vessels, piping, etc. Write giving 
full detaiis including -references and salary 
desired. Address: Box 508, c/o Petroleum 
Refiner, Houston, Texas. 








Mechanical or Civil Engineer, large mid- 
western oil company requires graduate 
M.E.’s or C.E.’s for refinery design, layout, 
and inspection work, with a real post-war 
future. Write Box 111, c/o Petroleum Re- 
finer, Houston, Texas, giving qualifications 
and experience if available under WMC 
regulations, 








MECHANICAL ENGINEER —A_ well - established 
manufacturer with national reputation requires the 
services in Tulsa of a top-flight Mechanical Engi- 
neer, preferably with welding expérience. Electrical 
knowledze would be desirable. This position is in 
connection with the development of* products in the 
petroleum and cheniical fields. It has excellent post- 
war possibilities. Those who are connected with the 
war effort at their highest skill should not reply. 
Please enclose a small photograph which will not 
be returned with your application. Address: Box 26, 
c/o Petroleum Refiner, Houston, Texas. 





— 











Wanted: Research Chemist, must have Master's de- 
gree or equivalent with several years of experience 
in asphalt research and technology. Must be well 
versed in asphalt specialties, asphalt emulsions. Must 
be .capable of taking complete charge of permanent 
research program. Address: Box 36, ¢/o Petroleum 


Refiner, Houston, Texas. 





W: 
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Kidde total-fiooding system smothers 
¢ fire in flammable liquid storage room in 
less than twenty seconds. 


BEFORE TOUGH FIRES GET TOO TOUGH 


.-« blast them out with Kidde! 


In fighting the tough gasoline and 
oil fires you’ve got to smother them 
fast before they spread beyond 
control. 

That’s one of the jobs for which 
Kidde equipment is designed — 
and specifically approved by Under- 
writers. Clean, dry, inert carbon 
dioxide, released under high pres- 
sure, snuffs out the blaze in a matter 
of seconds, leaving no after-fire 
mess to be cleaned up... keeping 
petroleum products free 
from contamination, dilu- 
tion or other damage. 

Kidde built-in systems, 
employing this fast, safe 
fire-killing agent, can be 


engineered to control a fire hazard 
automatically, by flooding it with 
carben dioxide. And Kidde equip- 
ment is equally effective for ex- 
tinguishing fires that break out 
in your electrical equipment — 
for it carries all laboratories’ 
approval for both flammable liquid 
(Class B) and electrical (Class C) 
fires. 

Check this list today. Does even 
one of these hazard areas need 
protection in your plant? 
If it does, call in a Kidde 
representative. He’ll be 
glad to share his fire-pre- 
vention know-how with 

you. Write us today. 


Storage Rooms 
Pump Rooms 
Tank Trucks 

Electrical 
Equipment 
Paint Storage 
Antifreeze Rooms 
Pipe line 
pumping stations 

Case and Can 

Rooms 

Control Rooms 

Laboratories 
Bulk Plants 


Walter Kidde & Company, Inc. » 140 Cedar Street - New York 6, N. ¥. 
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REPAIR 
RECORDS 














FOLLOW 
THIS SERIES 
OTH-ON SAVINGS 













In this instance, as in many others, 
the Smooth-On method of repair 

_ prevented the danger of cracking 
or warping the head, which might 
have occurred from application of 
heat. With a few cents worth of 
Smooth-On, and within five hours, 
the engineer saved a cylinder head 
costing $165.00 plus the lengthy 
time required to secure a replace- 
ment. 


Whenever you are called upon to 
repair a cracked casting, a leaking 
seam, a split pipe, or a loose fix- 
ture, think first of Smooth-On... 


practical, economical, lasting re- 
pairs without requiring the use of 
heat, dismounting of parts, or 
special skill. 


Buy SMOOTH-ON in 
7-oz., 1-lb., or larger con- 
tainers from your supply 
house, or if necessary, 
from us. For your protec- 
tion, insist on SMOOTH- 
ON, used by engineers 
and repair men since 1895. 


rREE 


REPAIR HANDBOOK 
SHOWS HOW 


40 pages, 170 diagrams, 
and simple concise instruc- 
tions for practical repairs 
to plant equipment, pipe 
lines and structures. A ne- 
cessity in every plant. Your 
copy sent FREE if you fill 
in and return the coupon. 

















SMOOTH-ON MFG. CO., Dept. 11 
570 Communipaw Ave., Jersey City 4, N. J. 
Please send SMOOTH-ON HANDBOOK 


De it with SMOOTH-ON 


The Iron Repair Cement of 1000 Uses 






the iron repair cement that makes | 








tion, Connersville, Indiana; Stacey 
Brothers Gas Construction Company, 
Cincinnati, Ohio; Bovaird & Seyfang 
Manufacturing Company, Bradford, 
Pennsylvania, and Dresser Manufactur- 
ing Company, Ltd., Toronto, Canada. 


Yarnall-Waring ** «4 
Company, Chestnut. g 
Hill, Philadelphia, , 
18, has announced ? | 
opening of a new! | 
Southwestern sales, , 
office at 805 Texas | 
Bank Building, Dal- 
las, Texas, in charge © 
of S. R. Edwards. % 
Edwards is a gradu- 
ate of Purdue Uni- 
versity in mechani- 
cal engineering, and 
has had 15 years ex- 
perience in sales and 
engineering work. 







S..R. Edwards 


Fisher Governor Company, Marshall- 
town, Iowa, announces appointment of 
Malcolm W. Black & Company, 41 East 
42nd Street, New York, as its repre- 
sentative in the metropolitan New York, 
including Northern New Jersey and 
Connecticut. Staff of engineers attached 
to the office includes A. W. Bailey, who 
has been associated with Fisher Gover- 
nor Company for the past 20 years. 
Black, who heads the New York com- 
pany, is an electrical engineering grad- 
uate from University of Oklahoma and 
for 10 years has been sales representa- 
tive for Manning, Maxwell & Moore, 
with district headquarters at Tulsa. 
Previous experience included meter 
work with Oklahoma Gas & Electric 
Company,eand as chief instrument engi- 
neer for Continental Oil Company at 
Ponca City, Oklahoma, 

Mixing Equipment Company, Ro- 
chester, New York, has announced these 
changes in its sales organization: Emer- 
son Scheuring Tank & Manufacturing 
Company, Indianapolis, will .act as rep- 
resentative for Central Indiana, White 
Industrial Sales & Equipment Company, 
Cincinnati, will represent the company 
in Southern Ohio, Northern Kentucky 
and Western West Virginia, including 
Charleston, This West Virginia area for- 
merly was covered by Moorhead Com- 
pany, Pittsburgh, and the New York 
office of Mixing Equipment Company. 
Arrangement under which E. W. Busch- 
man Company, Cincinnati, has handled 
part of this territory for a number of 
years has* been terminated by mutual 
consent, it was said. 


The B. F. Goodrich Company, Akron, 
Ohio, has appointed W. A. Smith man- 
ager of suspension sales, the department 
which handles the company’s products 
and devices for isolating vibration and 
noise. Smith has been with the company 
since 1924, and recently was technical 
representative in the Washington office. 


Globe Steel Tubes Company, Mil- 
waukee 4, has appointed Frederick K. 
Krell advertising manager with head- 
quarters with the general sales depart- 
ment in Milwaukee. Krell is' the im- 
mediate past president of the Milwaukee 
Junior Chamber of Commerce, and at 
present is chairman of the trade promo- 
tion committee of the United States 
Junior Chamber of Commerce and state 
director of the Wisconsin Junior Cham- 
ber of Commerce. 





ae FOR SALE 4 
New and Reconditioned Iron & Steel 
VALVES 


Tested and Guaranteed 
‘LARGE STOCK. OF FITTINGS - 


APEX IRON & METAL CO. 
2204 S. Laflin St. Chicago 8, Ili, 








— 








DRAFTSMEN 


For Process Piping on Oil Refin- | 
eries; also Designers and Checkers | | 







on Pressure Vessels. 


Applications solicited from men not now em- | 


ployed in essential work or those completing es- 
sential work who have Statements of Availability. 


ARTHUR G. McKEE & COMPANY 


2300 Chester Avenue 
Cleveland, Ohio 








EMULSIONS 


BLENDS 
CUT BACKS 
COLLOIDAL FUEL 
ACID SLUDGE 
SLOP OIL 
SYNTHETIC FUEL 


For Processing Machinery 
and Equipment 





WRITE TO THE 


VOLCANIC SPECIALTIES 
COMPANY | 


ALLIANCE, OHIO 











McNAMAR 


Steel Plate 
Fabricators and 
Contractors 


Products Storage 


Pressure Vessels 


For more information 
See Page 371 
in Refinery Catalog 


McNAMAR 
BOILER & TANK CO. 
Tulsa, Okla. — Salem, Ill. 
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STABILITY VOLATILITY 
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Houston, TF xe 








Outdoors or In- 


Solve the Steam Trap Problem 


. a et ae 
Y som = 4 ‘ : cages : ey 


Q* all kinds of steam heated equipment and steam m 
throughout refineries, both indoors and outside exposed 
the elements, you will find Yarway Impulse Traps on the j 
These steam traps are “NATURALS” for refinery servic 
have been purchased by the thousands by some oil compani 
The advantages of standardizing on Yarway Impulse T 
are important both to plant operation and maintenance. 
First—These traps are good for all pressures within a 


reduction in inventory of spare traps and parts. 
Second—They speed up heating up and keep equipment ho! 
because they provide continuous discharge on heavy conder 
loads, quickly clearing lines of water and air, and intermi 
discharge on light loads, keeping them free of condensate. 
Third—Their simple design with only one moving p4 
little valve, makes them trouble-free—easy to maintain. 
Fourth—Their low price often makes it cheaper to instal 
new Yarway than to repair an ordinary trap. 
Ask your mill supply dealer or write for Catalog T-1737. 


YARNALL-WARING COMPANY 
128 Mermaid Ave. Philadelphia 


YAR WAY IMPULSE STEAM TRAE 








Model 
No. 12,600 





























Producing high-octane gas, the life blood 
that makes our planes living things en- 
dowed with thunderous power, involves tre- 
mendous working pressures and fierce heat. 


Because the quality of Timken Seamless Steel 
Tubes for pressure applications is guarded from 
melt shop to finished tube inspection, they are 
able to stand up under this gruelling punishment. 


Made in carbon, intermediate alloy and stainless 
steel grades these fine tubes are used with confi- 
dence by petroleum refiners throughout the world 
combat conditions of high temperature, high pres 
@ and severe corrosion. 


you_plan new construction or replacements 
imken’Seamless Steel Tubes. They will provide 
life, less down time and will minimize mainte- 
af you like, a member of our technical organiza- 

| be glad to help you select the right tube 
refinery; or a request written on youf 
_Ietterhead will bring data on a large 
Ember of -teels for high temperature service. 
el and Tube Division, The Timken 
Roller Bearing Company, Canton 6, Ohio. 


TIMKEN 


TRADE-MARK REG. U. &. PAT. OFF. 


SEAMLESS STEEL TUBES 
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LIST OF MATERIAL 


(TRAPS NO. 312-515) 














NAME OF PART 


MATERIAL 





Cap and Body 


Bolts 

Nuts 

Valve 

Valve Retainer 
Valve Lever 
Valve Guide Plate 
Guide Plate Screw 
Valve Seat 

Gasket 


Bucket Assembly 
Inlet Tube 


Die Forgings (S.A.E. 1030) 
79,000 Ibs. Tensile Strength 
Super Temp. 149,000 Ibs. Tensile 
Hex. Semi-Finish (S.A.E. 1030) 
Chrome Steel (Heat Treated) 
18-8 Stainless Steel 

18-8 Stainless Steel 

18-8 Stainless Steel 

18-8 Stainless Steel 

Chrome Steel (Heat Treated) 


Compressed Asbestos Graphited 
or Soft Iron 


18-8 Stainless Steel 
Wrought Iron 








A S high pressure power plants were developed, Armstrong 
concurrently developed forged steel inverted bucket steam 
traps for pressures above 250 Ibs., finally arriving at traps 
capable of safely withstanding 2400 psi. In recent years, 
however, the advantages of these traps have not been con- 
‘fined to high pressures, the trend in power plants and re- 
fineries being to-use steel fittings and steel traps widely for 
lower pressures, often with welded joints. This practice 
eliminates any danger of fracture due to explosions or fires. 
Armstrong Steel traps are the last word in quality and 
durability. 
When engineering steel installations, be sure to have 
complete data on Armstrong Forged Steel traps. Ask for 
a copy of the ARMSTRONG STEAM TRAP BOOK. 


852 Maple Street ° Three Rivers, Michigan 


ARMSTRONG 
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For any Refinery System... _ 
Crane supplies all piping parts 


ONE SOURCE OF SUPPLY... ONE RESPONSIBILITY FOR MATERIALS 


You'll find it a lot easier to get started and keep mov- 
ing on war-deferred replacement work by using Crane 
complete piping materials service. It simplifies the 
job—from ordering of parts to making installations. 
One source—your Crane Branch or Wholesaler—sup- 
plies everything you need—valves, fittings, pipe, pip- 
ing accessories and fabricated assemblies. You choose 
from the world’s most complete selections—in brass, 
iron, and steel—in all pressure classes. 


One order covers everything. One responsibility— 
Crane—for the quality of all parts helps assure the 
best installation. In addition, by using Crane mate- 
rials throughout each job, you get full benefit of 89 
years’ experience and leadership in satisfying indus- 
try’s piping needs. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, IIl. 
Branches and Wholesalers Serving All Industrial Areas 


Cooling Unit in Large 
Oil Refinery Electric 
Generating Plant. 


ONE STANDARD OF QUALITY 


One highly dependable quality guards every part of piping sy’ 
tems when Crane materials are used from end to end. For e 
ample, here’s how Crane Iron Body Valves increase pipe lint 
efficiency. Strong body sections resist severest stresses. Straight 
through ports permit unrestricted flow. A deep stuffing-box it 
sures tightness and lengthens packing life. 


VALVES - FITTINGS - PIPE 
PLUMBING - HEATING + PUMPS 
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WHERE ACCURACY IS INSURED 


Au OF the many significant 
Westcott-Amznican refinements in construc- 
tion have a single purpose ...a practical meter 
that will hold its fine in-built sensitiveness and 
accuracy—no matter how rigorous the conditions 
of service, whether for Indicating, Recording or 


Integrating instruments. 


"Accuracy must be built into a meter. 'n the . 


Westcott-Amemican orifice meter, it is em- 
bodied in a score of outstanding features: The 
precision machining of the differential gage 
body chambers... the low angle of travel of 


the float . . . the small angular travel of the static 
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. 


pressure tube... only one movable part be- 


tween the mercury surface and the chart record. 


* Printed or personal engineering information 
is available on request. ‘Specifications on the 
popular Round Case Indicating Flowmeter also 
may interest you. 





, 
A Slogan For Every American 











Two of the several dozen Micromax Pneumatic Controllers used to regulate temperatures of 
furnaces, tower tops and reboilers in the Clarkson, Ont., refinery of British-American Oil Co., 
where petroleum war products are made. 














ies a e HL 
WITH MICROMAX CONTROLLERS matuced cae Be of typical ennenhs yues- 
matic Controller chart, marked up to show 


other fractionation points whose nearness 
makes the steadiness of Micromax so valu- 
able when maximum throughput is desired. 


The temperature limits into which nature has crowded 
several of the petroleum fractions are narrow—but in 
British-American Oil Co.’s refinery each one is compelled 
to respect the territory of its neighbor. For B-A has found 
that even the closest temperature-neighbors can be kept 
from trespassing on-each others’ lines when the fractiona- 
tion is regulated by Micromax Pneumatic Controllers. 

The reason? The Micromax quality called micro-respon- 
siveness, Micromax. feels temperature changes too small 
to see; feels them, and moves the fuel valve in strict pro- 
portion to their extent. It throttles fuel up and down... . 
down and up again . . . holding temperature in the narrow 
limits of the’particular fractionation. 

For further information, see Catalog N-OOB, “Micromax hier tei" ak ede oe taneaedciniddlan, “Gaaek GE ee ake ies wank 


. ° with recording instruments, can be checked with this. L&N Indicator 
Pneumatic Control. in the B-A plant at Clarkson. 


Jri Ad N-33A702(62) " < 


LEEDS & NORTHRUP COMPANY, 4923 STENTON AVE., PHILA. 44, PA; 


LEEDS & NORTHRU 


MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS + HEAT-TREATING FURNACES 
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This Cure 


TAKES THE “BODY BLOWS’ 


INE strains, high temperatures and 
pressures will distort the body of 
any valve. Only Darling fully revolving 
double disc parallel seat gate valves 
have the curved wedge face and trans- 
verse bevels that permit the gate to 
adapt itself to out-of-line positions the 
valve seats may assume. There’s no 
need to jam or force it; it fits naturally, 
easily and tightly. 

The valve assembly consists of four 
simple parts—two discs, two wedges. 
These can easily be removed for in- 
spection or maintenance without tak- 


ing the valve from the line. When the 
valve closes, the two wedges force the 
discs firmly against the valve seats. On 
opening, the first quarter-turn instantly 
releases the wedges and frees the discs 
to be raised with less seating wear. 


The discs are fully revolving through 
360° and seat themselves in a different 
position each time the valve is closed. 
Thus wear on disc and seat is uniform, 
and life-long, tight closing results. 


For drop-tight closing, year_ after 
year, for long, economical, trouble- 
free service, specify Darling Valve. 


VALVE & MANUFACTURING CO. 


WILLIAMSPORT, PA. 


December, 1944—A Gulf Publishing Company Publication 





4 


mwayrmens LESAN WAN TD 


20TH & INDIANA AVE. PHILA. 32, PA. 
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SMiTHway Electrodes in Action on a 8-29 Boeing Super Fortress. 
Saving 206 important pounds per landing gear at a time when it had to be done 

.. stepping up design stress to over 100,000 Ibs. per square inch...made & 
possible with SMiTHway Certified Electrodes and SMITHway welding technique. 


RODUCTION puts its O.K. in a big way on 
SMITHway Certified Electrodes. Hundreds 
of millions of these “special analysis” electrodes 
— developed by and for the A. O. Smith Corpo- 
ration, largest manufacturer of welded steel prod- 
ucts — have welded hundreds of thousands of 
tons of the biggest, toughest steel jobs on reccrd 
. proving they can produce more welds per 


man-hour at minimum cost. 


No other electrodes offer such outstanding 
performance- proof. No other electrode manufac- 


Mild Steel... 


turer has such complete controls . . . including 
engineering research laboratory controls, plus 
complete quality-and-service controls of raw 
materials and processing .. . plus constant pro- 
duction-line inspection controls and mass- 


production analyses. 


These production-proved SMITHway Certi- 
fied Electrodes now are available also to you — 
immediately — from warehouse stocks in princi- 
pal industrial areas. Phone, wire, or write our 
nearest office. 


High Tensile... and Stainless Steel 


WELDING ELECTRODES 


made by welders...for welders 


SMiTHway A. C. Welding Machine saves 
power; eliminates arc blow. 


SMITHway Welding Monitor trains 
better welders faster. 


oa. OF SMITH Corporation 


MILWAUKEE + WISCONSIN * 


In Conada —-JOHN 
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HOUSTON > 


¢ 


TEXAS 


NGLIS CO., LIMITED 





ene SRS 


Above: Flanged terminal fitting. 
Below: Type 1600 with flanged side outlet. 


hE 





E1600 RETURN BENDS 


ARE SAFE: | 


| When bismantiinc FOR CLEANING, THE 
CIRCULAR a -HOLDING-MEMBER IS NOT 
ENTIRELY REMOVED UNTIL AFTER THE Y 
PLUG 1S LOOSENED. SHOULD 
| xe , CaS 
EXPLOSION OCCUR, IT IS CONFINED TO THE | 
INTERIOR TOP STRUCTURE WITH NO DANGER 


TO ‘6. WORKMEN. Write for catalog : OF 


giving complete dimensional and temperature data. 


FOUNDRY COMPANY.... AND SPRINGFIELD, OHIO 


ENGINEERS © FOUNDERS ¢ MACHINISTS 


A FREE ENTERPRISE IS THE ONLY WAY TO CONSTANTLY HIGHER AMERICAN LIVING STANDARDS 








In Pacific’s 20 years of precision pump 


building experience, there has never been a pumping prob- 
lem encountered that Pacific Pumps couldn't lick . . .and with 
top efficiency, too! 

Every type and size of pump in Pacific’s entire line is scien- 
tifically correct in design and construction. No matter what 
your requirements may be...a single pump or complete 
plant facilities... Pacific can furnish the right equipment 
to do the job efficiently and economically. 

The above illustrated Pacific Type JB Centrifugal Pump is 
designed for boiler feed and hot water citculating systems. 
Available in 2 to 8 stages, sizes 12" to 6”, speeds to 3600 
R.P.M., capacities to 1600 G.P.M., differential pressures to 


1000 Ibs., operating temperatures to 500° F. Catalog No. 80 
gives full engineering data. Write for your copy! 


Pacific's rigid specifications demand Impeller perfection. On this specially 
designed machine, sensitive to split-hair measurement and register, each 
Pacific Impeller is tested for dynamic balance. Result .. . smooth, vibration- 
free performance . . . long, efficient pump life. 


PACIFIC PUMPS, INC., Huntington Park, Calif. 
One of the Dresser Industries 
Export Office: 30 Rockefeller Plaza, New York 


PACIFIC &<du-c PUMPS 
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| Stainless Steels Are Specified 
For These Applications: 








Architecture — For weatherproof ex- 
terior trim, stainless steel is not excelled 
in beauty or length of life. 





Mining — Vibrating screens of stain- 
less steel resist abrasion and wear to 
give extra life. 


Refineries — Furnace tubes, carrying 
corrosive gases at high temperatures, 
are made of stairless steel. 





Food processors — Stainless steel 
milk processing equipment will not 
taint milk and is easily kept sanitary. 








[= a 


— — Railroads use 
light-weight passenger equipment built 
of stainless steel. 




















Power Plants — Stainless steel tur- 
bine blades resist corrosion and ero- 
sion of steam at high temperatures. 





Textile mills — “Quickly cleaned 
stainless steel dye yats make possible 
a rapid succession of dye baths. 





Hospitals — Stainless steel surgical 
instruments resist corrosion from re- 
peated high-temperature sterilization. 





Chemical plants — Highly corro- 
sive nitric acid is handled safely in a 
stainless steel condenser, 





Have You Considered Using Stainless Steel? 


@ These are only some of the uses of stainless steel, but they may suggest how stainless 
steel can serve you. Although we do not make stainless steel or steel of any kind, we 
have had 38 years of experience in the manufacture of ferro-alloys used in the produc- 
tion of steel. Working closely with the steel companies and the users of stainless steel, our 
engineers have accumulated information on the use of stainless steel in many industries. 


Erectro METALLURGICAL COMPANY 
Unit of Union Carbide and Carbon Corporation 


30 East 42nd Street UCC! 


In Conada: Electro Metallurgical Company of Canada, Limited, Wellanc 


the word “Electromet” is a registered trade-mark of Electro Metaliurgical Company 
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If you want more specific details about a particular application, write to us. 


BUY UNITED STATES WAR BONDS AND STAMPS 


s 


New York 17, N. Y 


Electromet 
Ferro-Alloys & Metals 





HYCAR RAM 
PACKING ELEMENT — 





Photo courtesy 
Cameron Iron Works. 


Rubber parts by 
Murray Rubber Company. 


HYCAR PACKINGS 
WASTEFUL OIL WELL 


: 


PREVENTED 
BLOWOUTS 


Resist oil and abrasion to give positive seal against high pressures 


S nearly every oil man knows, many 
wells drilled below 10,000 feet in 
recent years have depended on Cameron 
Blowout Preventers to eliminate the 
chance of costly, dangerous blowouts like 
the one in the picture. But it may not be 
so well known that the self-feeding ram 
packing element in the Cameron prevent- 
er is made of Hycar synthetic rubber. 


There’s a reason behind the selection 
of Hycar for this severe service. Certain 
properties—in just the right combination 
—are essential: Oil and gas resistance, 
to prevent deterioration and weakening 
of the packing; abrasion resistance, 
to stand 6 or 8 hours rotation of the 
drill pipe while weighting material is 
being added to the drilling mud; per- 


manent resilience, to provide a positive 
seal when the need suddenly arises as a 
high pressure zone is penetrated. 


Hycar provides these properties—and 
in just the right combination. Other prop- 
erties are listed in the box at the right. 
That list will tell you why Hycar has so 
many oil field applications—gate pack- 
ers in mudline valves, casing head seals, 
gaskets of all kinds, drilling and suction 
hose, and many others. 


Ask for parts made of Hycar. Test 
them yourself in your own tough appli- 
cations. Learn for yourself that Hycar 
can help reduce operating costs—that 
it’s wise to use Hycar when the going 
gets tough. Hycar Chemical Company, 
Akron 8, Obio. 


Reg. U. S. Pat. QG. 


Hycar 








WHAT HYCAR DOES 
IN OIL FIELD APPLICATIONS 


1. Resists oil and gas—even under high 
pressure. 


2. Resists action of abrasive-laden fivid 
under high pressure and at high 
velocity. 


3. Wears at slow rate even under worst 
conditions. 


4. Makes a positive, leak-proof seal, 
even after a long period of service. 


5. Provides high. elasticity. 
6. Gives high tensile strength. 


7. Has minimum tendency to cold flow 
and compression set. 








LARGEST PRIVATE PRODUCER OF BUTADIENE TYPE 


Syithitte Rabbor 


Free—write for your copy of the new pocket-size Hycar Glossary of commonly used synthetic rubber terminology. 
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Successful experience in every type of 
petroleum and chemical process plant de- 
sign and construction. 


The outstanding performance of Thermofor Catalytic 


Cracking ... the war time process for peacetime profits 


. .. indicates its acceptance as the preferred post-war 
process for the economical production of high octane 
motor gasoline. The use of TCC synthetic bead catalyst 
improves the performance of TCC units beyond that of 
any other known catalytic operation. 

In complete refinery operation, Naphtha Polyform. .. 
a process that raises the octane of heavy naphtha and 
utilizes refinery propanes and butanes for further en- 
hancing the yields and octane level of motor gasoline 
— forms an excellent team with TCC for the production 
of premium motor gasoline. 

For high yields of high viscosity index, low pour 
lubricating oils, Lummus offers, as in high octane motor 
gasoline, a wealth of experience in Propane Deasphalt- 


ing, Vacuum Distillation, Furfural Refining, Benzol- 





Ketone Dewaxing and Clay Finishing. Lummus has built 
a large proportion of the world’s solvent lubricating oil 
refining capacity — fourteen solvent refining plants... 
nineteen solvent dewaxing units . .. including complete 
lubricating oil refineries. 

Lummus engineering service is always available for 
the study of specific problems, for the modernization of 
existing refineries and for future planning of all types of 
petroleum refining and petroleum chemical plants. For 
further information write to: THE LUMMUS COMPANY, 
420 Lexington Avenue, New York 17. . . 600 South 
Michigan Avenue, Chicago 5, Illinois... Mellie Esperson 
Building, Houston 2, Texas . . . 634 S. Spring Street, Los 
Angeles 14, California... 70 Barn Hill, Wembley Park, 
Middlesex, England. 


LUMMUS 


PETROLEUM REFINING PLANTS 




















a oY 




















THE MAXIM SILENCER COMPANY .. HARTFORD, CONN. 
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PrliEele 
New Extra-Long-Taper 


PIPE REAMER 


ie ee t thin 
pipe wall 


* Reams only 
the burr 


* Does the 
job easily 


®@ With easy feather-light ratcheted strokes 
of this new reamer you whisk the burr from 
any pipe—but only the burr. For the extra- 
long taper of this Rimaip tool keeps you 
from thinning pipe or conduit wall, prevents 
splitting or flaring. You save work—and 
pipe. It’s complete with ratchet handle— 
or you may buy reamer unit only, for use 
in your Rimar> 0OR threader handle. Try 
this smart reamer — at your Supply House. 


REL OLEE EES 


Sold. by Supply Houses Everywhere { 





Self-contained, Semi-automatic: | 


SCP) 


@ Smooth clean precision 
threads on 1”, 144", 144" and 2" 
pipe — and all with the same set 
of 4 chasers that stay in the die 
stock. No changing dies, no ex- 
tra dies to carry around—you 
set the 65R to size in a mere 
10 seconds. Workholder’s still 
quicker — turn gauge plate to 
size instantly—tighten only one 
screw. You'll like this fast easy- 
threading worksaver RiztaID — 
ask for it at your Supply House. 


. SE a p 
ys 
Workbolder sets to pitt N 


size instantly. 


Dies set to pipe size i 
10 seconds. 


Millions of FRDtZéa0t> Tools in 


THE RIDGE TOOL COMPANY 


Elyria, Ohio, U. 5. A. 
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gasoline Highway and Butadiene Boulevard 


. are paved with NATIONAL SEAMLESS 





nation ’s, syn- 
eae ae the ig bu radiene 


world’s largest 





u 
jn its a ni 


ihefiaery ougiiicer’s dveem coinel tee Ue HESE four huge refineries are among 


od 


at Take Charles. New Cities Service plant - Nae” 
built from scratch and designed for high- the nation’s newest and largest. They 


est efficiency. Produces huge’ quantities : ; 
of 100-octane gasoline, butadiene and syn- are examples of the ingenuity that makes 


thetic rubber. Ac total of 4,455 tons of . . ° 
Nationat. Pipe: and SueLBy Seamless. America powerful in war and in peace. They 


sono al che pe cod We engl ae : represent the very finest in engineering prac- 


i arcuate Vf tice and efficiency in operation. National 


New west coast butadiene plant of Shell im 4 ' im- 
Oil Company. Nete the unusual construc- \" Tube Company ys proud rey have had an im 
tion. Pipe was used for both structural — portant part in their construction. 

members and for the refinery pipe lines. : 

Large amounts of NATIONAL | iba se 

Pipe and Tubing were produced in record- Ss 


breaking time to rush completion. we : I : N ATIONAL TUBE COMPANY 


Pittsburgh, Pa. 


United States Steel Export Company, New York 
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0 WEATHER POST WAR UNC ER 4 / NT I 


tually you want to establish yourself quickly 
permanently in the post war era. To help 
h, Blaw-Knox offers engineering and prod- 
bof wide rznge. It also has the facilities and 
sonnel to manufacture for you, all or parts 
your products. 


me of the most important activities at Blaw- 
tox is the Process Equipment Department, 
hch among other things, specializes in the 
hign and manufacture of equipment for the 
tying out of chemical reactions by both the 
th and continuous processes. This depart- 
it is fully qualified to render a complete 


BIAW 
Basin arr th adi att acl aa seeds 


FOUNDRY & prs dato DIVISION; 
@Rolli: g Mill Mai 


ALLOY incl DIVISION, 
Mi Cortos:on-Resistant Alloy Castings. - 


ORDNANCE DIVISION, 
gp Aati-Airc:aft Gun Mounts and es Si 


service from building pilot plants to equipment 
for full scale production. 


Blaw-Knox leadership in the origination and 
fabrication of products for so many fields of 
industry is a ground for confidence that it can 
be of help to you if your business comes within 
the scope of its activities. Many Blaw-Knox 
products now of international reputation were 
originated to fill the needs of one manufacturer. 
Perhaps the Blaw-Knox umbrella of industrial 
coverage can include worth while services to 
you. May we talk it over? 


OX. 


$ DIVISION, 
Rolls te me i ber Non-Ferrous Rolling Mills 


A FEW VICTORY PRODUCTS 


LANDING BARGES . AERIAL BOMBS 
CAST ARMOR FOR TANKS & NAVAL CONSTRUCTION 


A pera plant aslo, 
fabricated and erected 

Blaw-Knox for ae 

midwest 

manufacturer. 


2005 FARMERS smromsa hoary f -BLpaG., 


lwp ‘irs: Wee Beads saul ans 


eee soe. Cae 
‘Steel and Alloy Castings rama : 
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ALDRICH PUMPS... 


*Manufactured exclusively by The ~ 
Aldrich Pump Co. under Pat. #1,751,350, 
#1,195,546 and #1,133,778. 


... SALT WATER DISPOSAL 
CENTRAL HYDRAULIC SYSTEM 
AND OTHER REFINERY 7 
PUMPING OPERATIONS = 


The combination of Aldrich pumps and “Kosme :” 
plungers gives long uninterrupted service on di 
cult pumping jobs. Leakage from stuffing boxesif 
held to a minimum with only finger-tight adju 
ment required for stuffing box gland bolts, resultit 


in increased mechanical and volumetric efficieng 


Properly packed “Kosmos” porcelain piungen 
are equivalent to a lapped fit, with the added aé 
vantage of allowing for packing adjustment whet 
necessary. However, many Aldrich pump installi 
tions handling salt water and gritty or acidulod 
liquids have been in service for years with no 

justment required in original packing settings 


“Kosmos” porcelain plungers are applicable 
Aldrich or any other make of reciprocating pump 
Write for Data Sheet 57-2. 


**Kosmos” plungers on this 60 HP engine driven Aldrich 
Vertical Triplex Pump show the high saline concentration 
of the liquid being handled by the salt crystal deposits 
abbearing on the plungers above the stuffing box glands, 


THE ALDRICH PUMP CO. autentown, re 


REPRESENTATIVES: Birmingham Bolivar, N.Y. * Bostons Chicago « Cincinnati* Cleveland* Denver + Dem 
Duluth « Houston « Los Angeles « Pittsburgh « Portland, Ore. « St. Louis * San Francisco « Seattle "4 
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INDUSTRIAL AMERICA: 


THE AGE-OLD WISH is repeated with 
the deepest sincerity by every member 
of the MARLEY organization . .. With 
earnest appreciation of the patronage 
which has sent us steadily to the fore- 
front in our field, whether measured by 
our plants, production and experience or 
by the size, number and variety of Marley 
installations . . . With patriotic pride in 
the part we have been privileged to play 
toward speeding victory ... With humble 
acknowledgment of the obligation to 
persevere in our program of constant 
improvement, that we may merit a 
similar place in creating a prosperous, 


plenteous post-war America. 





COOLING TOWERS 


nak +1 Fé3 . Att CAPA C+H-IJIES 


THE MARLEY COMPANY, INC. 


mBAMOAS -Ciht® £5, KANSAS 


mor Fh CEG N Wermie OR CHTis 


OCKTON, CAL. & KANSAS CITY, KS 


Fig. 


1. Straight blade 


Radial Flow Turbine. Sim- 


plified shape for 


eneral 


agitation. Preferred for lead 
and rubber covering. 


Fig. 
Radial Flow Turbine. Sim- 
plified form for blending and 
general agitation. 


Fig. 


Fig. 4, 
Type=Ri 
center] 
ing and 
but perm 
of long 
than 

type. All 
below 200 


2. Curved blade 


3. Disperser type, 


Radial Flow Turbine for 
gas-liquid, liquid-liquid, 
solid-liquid dispersion. 


Regardless of what your liquid blending problems may 
be, it will repay you to consider “Process Adapted 
Agitation.”’ Actual installations of Process Adapted Agi- 
tators have proved that blending time can be reduced, 
power consumption cut, tanker and tank car holdovers 
decreased and handling capacity increased in the follow- 


ing operations: 


Gasoline Blending 

Addition of Ethyl! Fluid 

Caustic and Doctor Treating 
Boiler Feed Water Treatment 


Mixing Equipment Company has 23 
years of experience which has resulted 
in research facilities and skill which 
qualify it as an authority not only in 
mixing equipment, but in recommend- 
ing the proper type of agitation to 
solve your particular problems. Mix- 
ing Equipment Company offers its 
services in the solution of any problem 
involving controlled recirculation of 


Addition of Dye 
Gas Absorption 
Liming Gas Oil 
Lube Oil Blending 


Lime Slurries 
Clay Contacti 
Acid Contact 
Continuous Mi 


liquids to produce physical and ch 
cal changes, and because Mixing Fg 
ment Company produces all typé 
fluid agitators, you can obtain ! 
them an impartial recommendatid 
the most economical solution of 
problem. 

There is a process adapted agif 
for every shape and size of tank 
every operation. ; 


EQUIPMENT THAT WILL DO THE JOB 


“LIGHTNIN” SIDE-ENTERING MIXERS. 
These “LIGHTNIN” Side Entering 
Mixers in capacities from 1 to 25 HP 
are designed primarily for use in large 


tanks. They can be used singly! 
batteries, depending upon the 
the tank, the materials to be mixé 
the time desired to accomplish m 


MIXING EQUIPMENT CO., INC., ROCHESTER, } 


ee 


i 
aa 











mn. They are also suited for use in smaller 
where other types of mountings are not 
ical as in those cases where head room 
got available or where the top of the tank 
t be kept clear. The adaptability of 
HHT NIN” Side Entering Agitators and the 
iy to do a thorough job of agitation have 
mixing in tanks as large as 5,000,000 
ms Capacity practical, economical and 
jent. 


HTNIN” TOP ENTERING UNITS (Propel- 
od Turbine Types). The extended line 
ixco Heavy Duty Agitators (up to 50 H.P.) 
open and closed tanks, find wide applica- 
inthe newer catalytic processes, provid- 





prea CTE SAS pa ee 





ing intimate dispersion, fine particle size and 
high rates of recirculation within tank. This 
insures high yield and uniform results for 
properly designed systems. Newer types of 
impellers designed according to proven hy- 
draulic principles, decrease weight and di- 
ameter of impellers. Improved design for 
using seals instead of conventional stuffing 
box, are cptional. 


“LIGHTNIN” PORTABLE TYPE MIXERS. For 
the Refinery, Barrel House, Specialty Depart- 
ment, Oil Jobber and Bulk Station; also widely 
used at distributing points for blending 
special formula oils, etc., in batches up to 
5,000 gallons. 
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All Materials and Workmanship according — 

to ASME or API Requirements as specified, — 

See REFINERY COMPOSITE CATALOG 
Pages 970-971 


VULCAN STEEL TANK CORPORATION 


TULSA, OKLAHOMA 
PLANT: North Harvard & Frisco R.R. : Telephone 5-2101 





for the oil industry cover a wide range o 
specialized productions. Gate, Stop and Check 
Valves for high pressures and temperatures, steam, 
oil, gas and for general purposes. Also Newmot- 
Milliken Glandless Lubricated Plug Valves fo 
all oilfield and refinery services. Working pressures & 
to 5,000 Ibs. per square inch (tested to 10,000 Ibs. 
per square inch Kerosene). Made in various metals 
to suit particular services. 


Newman. Hender & Co. Ltd 








This pump, having no moving parts, is so fundamen- 
tally simple and trouble-free that it takes but little 
imagination to appreciate its advantages. Such pumps, 
which operate on the jet principle, have long been used 
to lift and transfer liquids and solids; to produce 
vacuum or pressure; to condense vapors; to mix gases; 


STEAM JET + LIQUID JET - AIR JET 


Agitators Agitators Agitators 
Compressors ~“ Condensers Compressors 
Ejectors Compressors Ejectors 
Exhausters Exhausters Exhausters 
Heaters Mixers 

Vacuum Boosters 


. . . both SINGLE- and MULTI-STAGE 


Write today for Condensed Catalog J-2 which outlines 
many of the countless industrial applications of the jet 
principle. 


to heat and agitate liquids . . . and for many other pur- 
poses. They not only perform economically, but their 
simplicity assures continuous, trouble-free operation. 

Where can you apply this time-tested, dependable 
jet principle to improve your process or to reduce the 
cost of your product? The research and engineering 
facilities of Schutte & Koerting, who have pioneered 
the application and development of jet pumps of all 
types since 1876, are availabie for consultation on your 
specific problems. 


SCHUTTE & KOERTING CO. 


MANUFACTURING ENGINEERS 


1174 THOMPSON STREET 
PHILADELPHIA 22, PENNSYLVANIA 


27 





Eight G-E totally enctosed, fan-cooled induction motors driving centrifugal pumps outdoors 
at a natural-gasoline plant. Squirrel-cage motors of this type are available in ratings up to 
1000 hp, listed by Underwriters’ Laboratories, Inc., for Class 1, Group D, conditions. 


Arriving ready for instal- 
lation in Class I, Group D, 
Jecation, rack assembly of 
G-E oil-immersed 440-volt 
combination starters. Suit- 
able for motors up to 100 
hp, these starters operate 
with all contacts at least six 
inches under oil. 


MOTORS AND 
CONTROL 


for Hazardous Areas 


Eleven G-E combi- 
nation  air-break 
starters for Ciass |, 
Group Db, hazards 
controlling G-E ex- 
plosion-proof pump 
motors in a gas-cy- 
cling and repressuring 
plant. 
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plosion-proof motors and suit- 
le control eliminate the need for 
cial isolation to meet haz- 


is—both explosion and corrosion. 


WILDING separate vaults or housings to -isolate 
electric equipment from explosive and corrosive 
hospheres is costly. It wastes engineering and in- 
lation ,time.¥It complicates maintenance. So do 
mbersome remote-drive arrangements. 


1G.E. builds motors and control that are specially 
signed to be “‘put on the spot’, in Class I, Group D, 
kations—without any extra safeguards. They carry 
tit own protection. They are “‘at home’’ indoors or 
it in the open. You locate them solely on the basis | 
Two 250-hp, 3000-rpm G-E explosion-proof, squirrel-cage 


convenience, and economy of space and machinery. induction motors powering cold-crude-oil charging pumps. 
G-E wound-rotor and solid- and hollow-shaft vertical 


NAME YOUR«xHAZARD , Motors are also available in explosion-proof construction. 


Whether it’s high-octane gasoline, toluene, natural 
Ws, acid fumes, or outdoor service, there’s a way to 
ket your conditions with a combination of G-E motors To General Electric "pina Section £654-30 

‘ > Schenectady 5, N. Y. ; 

M control. For General Electric builds the most com- ' “ . 

¢ line of motors and control devices for use in Class Sure Pd like to have a copy of your 
45 ll C] Il * helpful new 24-page bulletin, a 

well as Class II locations. Citasens snl Cintial tas Satins Lammer 
(GEA-4131) 4 


And—assistance in selecting the motors and control 
lich best combine’ security and economy on your jobs 
fight within reach of your telephone. G-E engineers i 
Mializing in refinery applications will be glad to 
ve you call on them via the G-E office near you. 





YALL THE BONDS YOU CAN—AND KEEP ALL YOU BUY 


GENERAL ( ELECTRIC 
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Garlock Helps Fuel 
the Bombers to Blast 
es o> the Axis 


Our big, 4-engined bombers with 
| their loads of block-busters use tons of gas on every 
| mission. The dependable “performance of GARLOCK 
| packings, gaskets and Kiozure oil seals in the pro- 
duction, refining and transportation of petroleum 
products, helps keep our planes supplied with fuel. 


Tue Garitock Packinc CoMPANY 
Patmyra, New York 
Tulsa, Okla. Houston, Tex. 


Los Angeles, Calif. 





Gar ocx 7021,Compress- 
ed Asbestos Sheet Packing 
is a superior gasketing 
material for severe condi- 
tions, such as super- 
heated steam at extreme 
pressures and light oils at 
high temperatures. Thick- 
nesses 7,” to 4%”. Sheets 
40” x 40” and larger. 


co] \-1mele \4 







































DURASPUN High Alloy Centrifugal 
Castings approach forged steel in tensile 
strength, have metal structure free from 
casting faults, and offer amazing dimen- 
sional accuracy. And the alloying ele- 
ments, chromium and nickel, give a 
resistance to corrosion, abrasion, and 
temperature that forged steel cannot 
match. 





Tubes, shells, jackets . . . almost any 
cylindrical shape can be cast centrifugally 
from high alloy metals by the DURASPUN 
method. The one requisite is a “circular” 

hole, extending through the length of the 
piece. In regular tubing, the walls are 
uniform in thickness, with true outer and 
inner concentricity. Irregular shapes may 
be cast, with smooth walls or with grooves, 


flanges, cleats, splines, etc. 


Individual castings range up to 8000 
pounds in weight. Metal analyses are 
selected to suit your needs. Our experi- 
enced metallurgists will be glad to advise 
you in any way desired. 













THE DURALOY COMPANY | 


Office and Plant: SCOTTDALE, PA. 
Eastern Office: 12 East 41st St., New York 17, N. Y. 


Chicago & Detroit: 
F. B. Cornell & Associ 











Los Angeles & San Francisco: 
Kilsby & Graham 














Metal Goods Corp.: St. Louis - Houston - Dallas - Tulsa- New Orleans - Kansds ©" 
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low-purity aluminun™ 


More graphically than words, this photograph 
tells the facts . . . facts vitally important to mainte- 
nance men in the oil industry. 

These five test panels were painted with alumi- 
num paints that were identical in every respect 
except the purity of the metal from which the 
pigment was made. Flake size was the same. 
Vehicle the same. 

Panel No. 1225 was painted with Standard 
Alcoa Albron Paste No. 205, made from 99+% 
pure aluminum. Panel No. 1226, with pigment 
made from 95% aluminum. Panel No. 1227, 

from 91% aluminum. 
Panel No. 1228, from 


ee Beet 90% aluminum. Panel 
re \ No. 1229, from 87% 
races OF aluminum. 
pier pAINT ; You see what hap- 
ALUMI \ pened after 25 months 
High durability : 
1 High reflectivity \ 


+a if 
ich hiding powe 
hig e to moisture 


Resistane 


Resistance t 
Resistance to heat 
attractive appearanc 
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exposure at New Kensington, Pa., Panel No. 1225, 
painted with Standard Alcoa Albron, retained 
excellent color and showed no failure. All of the 


_ panels painted with low-grade aluminum pigments 


darkened and rusted. Those painted with the pig- 
ments made of the two lowest purity metals were 
covered with rust over almost the entire surface, 
as shown by the dark areas in the photograph. 

Clear proof, this, that high-grade aluminum is 
vitally important for making good aluminum pig- 
ment that will stand exposure to the weather. 


WARNING! Know the purity of the pigment you 
get! This is vital for long-lasting protection of stor- 
age tanks and other steel equipment. You can be 
sure the pigment is made of 99+ %, pure alumi- 
num if it is Aleoa Albron, made by ALUMINUM 
Company OF AmericA, 1950 Gulf Building, 
Pittsburgh 19, Pennsylvania. 





MADE UNDER PATENTS OF METALS DISINTEGRATING COMPANY, INC. 
« 
















AO Safety Goggles are your insurance 





against expensive eye accidents. For unless 
you have adequate protection against every 
eye hazard in your plant, you’re going to 
furnish an eye patch for an injured man 
sooner or later. The patch won’t cost much 


in itself—but doctor’s bills, lost production 


Call in an AO Safety Representative—and keep 
your “production eyes’’ producing. 


and spoilage can easily run the cost of one 
eye injury to well over $1,000. 

For about 75c per eye—the average cost of 
AO Safety Goggles—you provide maximum 
eye protection for each skilled worker and 
you eliminate expensive eye accidents which 


run up production costs. 








American 0 Optical 


COMPANY 


SOUTHBRIDGE, MASSACHUSETTS 
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Portion of K-Fin tubing. This finned tubing 
has also proven its. effectiveness and dura- 
bility in shell-and-tube type vapor condens- 
ers involving cooling of non-condensibles, 
gas-to-liquid heat exchangers including steam 
generating elements, and reboilers, 


SEE! As we A we op eee ae Easy on — 
UR ees be wes (es 8 memes ae 


- : ie 





me the Fin-Fan Heat Exchanger, a joint development 
of The Fluor Corp., Lid. and The Griscom-Russell Co., fluid 
cooling and condensing services are accomplished by G-R 
K-FIN SECTIONS utilizing Fan-circulated atmospheric air as the 
coolant. This represents the most recent application of G-R 
K-FIN ELEMENTS, the patented Helically-Finned Tube devel- 
oped over fifteen years ago, and used in many thousands of 
units for heating and cooling air and other gases. 


Note the provision in the headers for accessibility to the tube 
interiors plus the fully demountable supports employed, both 
distinctive features permitting internal cleaning and replace- 
ment of individual elements. 


Write for complete information on these standard, interchange- 
able condensing and cooling sections, and on the Fin-Fan 
Heat Exchanger. 


THE GRISCOM-RUSSELL CO. 
285 Madison Avenue New York 17, N. Y. 


GRISCOM-RUSSELL 


p neces MH HA eat Transfer ’ d 
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Illustration showing one method of instal- 
ling Duplex Tubing, reproduced from 
Bridgeport’s Technical Bulletin. 


elocities th ous refri 
case Ol anmontia 
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product 
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Giant coolers and ammonia refriger. tion installations 
in modern oil refineries demand tubing with plenty of 
“give and take.”’ This tubing must give continuous, 
trouble-free, volume production to help the petroleum 
industry satisfy the voracious appetite of war. And it 
must take the punishing effects of moist ammonia gas 
and the rusting action of water. Duplex Tubing in oil 
refinery coolers, heat exchangers and refrigerating 
equipment must withstand such combinations as brine 
and oil, ammonia vapor and brine, and oil and water. 
Admiralty, Cupro Nickel, DuronzE IV or Copper, 
combined with steel is generally used. 


Chemical and pharmaceutical plants are interested 
in Duplex Tubing composed of copper with aluminum 
for formaldehyde condensers; copper with steel for 
ammonia liquor coolers; copper and steel for heater 
coils in hot brine, etc. Other processes and industries 
require combinations of Cupro Nickel, DuRONzE IV, 
Cuzinal or Red Brass with low carbon steel, Stainless or 
Monel metal, designed to resist specific severe corrosion. 


Your nearest Bridgeport technical advisor will be 
glad to help you solve difficult corrosion problems 
involving tubing. In the meantime, write for Bridge- 
port’s technical bulletin, describing practical applica- 
tions and methods of installing Duplex Tubing. 





t 
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IN INSTRUMENTATION IT’S OXBOR Y 


iMany major advances such as the STABILOG CONTROLLER 
with HYPER-RESET have made Foxboro the outstanding 
name in process instrumentation. 


During 30 years of specialized research and application 
engineering, Foxboro has contributed more to the world's 
mowledge of process control, and has originated more of 
the important advances in instrumentation, than any other 
instrument Company. 

What this engineering leadership means to industry is 
dearly illustrated by the new degree of unit process control 
stability made possible by Foxboro’s Stabilog Controller with 
HYPER-RESET. 

Operating on an exclusive Foxboro rate-sensing princi- 

Sple, this revolutionary instrument provides both automatic 
reset and selective derivative action. It literally “feels” the 
tate of disturbance-change the moment it starts, and applies 
| corrective action of the precise magnitude required. Recov- 
ay is often effected in as little as % the usual time with 
up to 50% reduction in the amount of upset! 

Illustrated Bulletin A330 contains detailed information 
about HYPER-RESET Stabilog Control. For your copy, write 
The Foxboro Co., 74 Neponset Ave., Foxboro, Mass., U. S. A. 





THE ONLY DERIVATIVE-ACTION RESET CONTROLLER 
REQUIRING JUST 2 ADJUSTMENTS! 


Foxboro’s Hyper-Reset Stabilog Controller simplifies normal adjustment 
by combining reset and rate-sensitive functions. Hence, just 2 adjustments 
speedily give optimum unit process control. 


1. Hyper-Reset combines reset and rate-sensitive functions. One adjust- 
ment establishes both settings. The versatility of this combined function 
is such that its adjustment is not critical. 





2. Proportional Band is adjusted between zero -and 100 per cent 
simply by turning a knurled knob. A lock screw protects against any 
later unauthorized changes in adjustment. 


- Stab Tabilog © 


REG. U.S, PAT. OFF 
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PITTSBURGH 


RESEARCH STUDIES AND 
REPORTS SHOULD BE IN THE 
REFERENCE FILES OF EVERY 
PROCESSING ENGINEER AND 
DESIGN EXECUTIVE CONCERN- 
ED WITH SYNTHETIC RUBBER 


7 401-B THE STORAGE OF ISOBUTYLENE. A 36-page report on the 

e subject, including variables which affect storage costs; 
storage container recommendations; cost data; charts, 
drawings; corrosive effects; deterioration in storage; trans- 
portation, etc. 


7 381 Cc THE STORAGE OF 1:3 BUTADIENE. Includes sections on 
@ all Lindetend os : . ‘ ' 
chemical and physical properties of the substance; container 
(Second Edition) materials; protective coatings; storage conditions of tem- 
perature and pressure; most economical storage plant type; 
cost data, charts, drawings, etc. 36 pages. 


7 427= af PHYSICAL PROPERTIES. Pertinent to the Storage of a Number 

e of Commercially Important Liquids and Gases. A valuable 
tabulation of data on 91 substances, of assistance to techni- 
cians, chemists, and engineers engaged in providing stor- 
age facilities. 


These reports have been compiled under the supervision of the 
Pittsburgh-Des Moines Steel Company’s Chemical Stcrage Fellow- 
ship at the Mellon Institute of Industrial Research, with the colla- 
boration of our engineering department. They are available to you 
upon request, without charge, as a service of this Company. 


PITTSBURGH *’DES MOINES STEEL CO. 
PITTSBURGH, PA., 3470 NEVILLE ISLAND 
DES MOINES, IOWA, 971 TUTTLE STREET 

New York, Rm. 921, 251 Broadway * Chicago} 1274 First National Bk. Bldg. 


Dallas, 1275 Praetorian Building + San Francisco, 677 Rialto Building 
Seattle, 578 Eighth Avenue, South 
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There's More to Stainless Tubing Than Analysis 


As far as analysis goes, two pieces of stainless tubing, both Type 302 for 
example, are alike. But there the likeness stops. Beyond that plus values 
take over—plus values resulting from long experience such as accumulated 
by Carpenter as a pioneer in the development of Welded Stainless Tubing. 
From the beginning we have worked closely with engineers—learning their 
problems to which we applied our working knowledge to help improve 
processes and products. This “know how” is yours for the asking. We'll be 
glad to help whenever you run up against trouble in selecting or fabricating 


corrosion and heat resistant material. 


Apply these advantages 
of Carpenter Welded Stainless Tubing 


where they wili do the most good on your 


ae OLE LOEOEL EIS , 
ee. 


ne 


particular job. 
Excellent resistance to many types of corrosion 
High resistance to heat scale 
Wide range of analyses, sizes and shapes 
Uniform tube walls — no thin spots 
Easy to bend, expand, weld, etc. 
Extra strength, light weight 
Each length 100% hydrostatically tested 


Meet Army-Navy Specifications 
@ Cold-rolled surface quality, inside and out 


@ Lower fabricating cost 
@ Readily available from dis- 
tributors warehouse stocks 


For this heating coil used in a 
chemical process, Carpenter Welded 
Stainless Tubing met three ire- 
ments of 1) coiling light on 
close radii, 2) resistance to corro- 
sion, and 3) availability from stock. 


Send for This Handy File 
Folder containing heipful in- 
formation on types of an- 
alyses, physical properties, 
sizes, gauges, shapes. Just 
drop us a note on your com- 
pany letterhead. 


THE CARPENTER STEEL CO. 
WELDED ALLOY TUBE DIVISION 
KENILWORTH, N. J. 
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Reinforcing Cement- Where 
sprayed-on cement is used to cover 
tanks, vats, stacks, etc., studs are 
used to secure reinforcing wire. 
Studs may be welded straight and 
bent to desired position, or welded 
bent, 









Complete fusion of stud to metal 
in less than 1/2 second... 





The Nelson Stud Welder is simple to operate because the welding is 
automatically controlled. It eliminates the need for drilling, tapping, and 
hand welding bolts to secure parts, because it end-welds studs directly to 
the metal surface. 

It is used by more than 460 industrial plants and shipyards. Operators 
are securing 500 to 1500 studs a shift. No previous welding experience 
is necessary to operate it. 

Complete fusion of the stud to metal is obtained by accurate arc timing 
control, automatic action of the ‘‘gun,” the use of flux-filled studs, and 
complete shielding of the arc. 


For complete data, catalog and price list, write: 





Eastern Representative: Camden Stud Welding Corp. 
Dept. 22, 1416 South Sixth St., Camden, N. J. 


Cutaway view of stud, 
after etching with Nital. 
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Securing Sheet Metal — Sheet metal 


to protect. soft insulation material 
is secured with-female studs and 
drive-screws. Studs are welded at 
12” centers and insulation impaled 
over them. Metal covering placed 
over and secured by tapping screws 
into studs. 








We 
AS 








Lagging Studs — Secure magnesia 
blocks for insulation purposes. The 
stud is welded, and wire slipped 
through the hole. The blocks are 
then placed under the wire and 
the wire pulled tight. Plaster cov- 
ering is then installed over lagged 
area. 
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FIREBLOK 


Johns-Manville presents 


INSULATING FIREBLOK 


to make possible faster, more 
efficient installations 


ESE FOUR new light-weight J-M Insulating Refractory 

- Linings are suitable for the same service conditions and 

range of temperatures as the four well-known J-M Insulating 

Fire Brick. The only difference is in size . . . a single Fireblok 
covers more surface than five full-size brick. 


The large, convenient size of Fireblok provides many ad- 
vantages. The greatest, perhaps, is the reduction in installation 
time, minimizing down time and consequent loss of production. 
On most jobs Fireblok linings can be installed in considerably 
less time than is required for standard size brick. The many 
hours thus saved help to keep production schedules at their 
peak. Fireblok has these important features, too: 


tasy cutting and fitting —J-M Fireblok can be easily cut with 
a saw and shaped with a rasp. Most special shapes can be either 
shop or field cut from standard slabs, reducing the inventory of 
special shapes. 

Minimum of Joints —the large size, compared to the standard 
fire brick unit, materially reduces the number and length of joints, 
resulting in a thermally more efficient construction. 


Economical Bonding—with reduced joint length Fireblok requires 


JOHNS. ANVIL 

















| Johns-Manville 
M) INDUSTRIAL 


EVERY TEMPERATU 
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With J-M Fireblok, the job can be 
done several times faster 
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a minimum of air-set cement for bonding. (J-M 1626 Cement was 
especially developed for this use.) ; 


Uses—Fireblok can be used wherever Insulating Fire Brick are. 
recommended, such as for oil heaters, pipe stills, flues, stacks 
similar equipment. Also for the lining of doors, suspended arches; 
and, when tapered, for sprung arches of exceptional stability. 
Write for new booklet, IN-103A, on this J-M development 
Johns-Manville, 22 East 40th Street, New York 16, New Yorks 


“J-M INSULATING FIREBLOK 
ARE NOW AVAILABLE!” 


JM-23 Fireblok JM-26 Fireblok ~ 
for use up to for use up to 
2300° F. Exposed | 2600° F. Exp: 
or back-up or back-up 


JM-20 Fireblok 
for use up to 
2000° F. pe 
or back-up 


JM-1620 Fireblok 
for exposed temp. 
to 1600° F. As 
back-up to 2000° F. 





_INSULATIONS 


FOR EVERY SERVICE 
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ssuring Chicient Control 


AT CITIES SERVICE REFINERY, Lake Charles, La. 


ESIGNED and constructed by the M. W. Kellogg 

Co., New York, N. Y., this refinery is not only 
the world’s first completely new, wholly integrated avia- 
tion fuel refinery and butadiene plant, but is one of the 
largest single refinery construction jobs in the history 
of the oil industry. 


The Cities Service Refining Corporation plant at Lake 
Charles incorporates the latest technical developments 
including fluid type catalytic cracking, sulphuric acid 
alkylation, butane isomerization, crude distiJlation, and 
propane desalting and deasphalting units. 


In the measurement and control of these processes Brown 
Air-O-Line ElectroniK Potentiometers are playing an 
important part in obtaining maximum yield at lowest 
cost. Advanced design and proven performance of the 
Brown Electronic “Continuous Balance” principle dic- 


tated the choice of these instruments. 


The Brown ElectroniK Potentiometer is instantly posi- 
tioned in response to temperature changes. Its “Contin- 
uous Balance” measuring system makes it possible to 


take full advantage of thermocouple. responsiveness. 


Positive control action is assured by the well-known, dc- 
pendable Brown Air-O-Line control unit, thousands of 
which are in service throughout industry. 


In addition to the Brown ElectroniK Potentiometer— 
Brown Flow and Liquid Level, Thermometers and 
Pressure Controllers are also included on the above 


panel board. 


All of these instruments make possible the ideal syn- 
chronization of measurement and control of tempera- 
tures, pressures, flows, liquid levels. Here is another 
instance where Brown engineering and Instrumentation 
have kept pace with progress in the advanced technique 
of refinery processes which are now contributing to 
America’s gasoline and synthetic rubber output. 


To simplify your process control problem, call in a 
Brown engineer. Write THE BROWN INSTRUMENT 
COMPANY, 4498 Wayne Avenue, Philadelphia 44, 
Pennsylvania, a division of Minneapolis-Honeywell Regu- 
lator Company, Minneapolis, Minnesota. Offices in all 
principal cities. 119 Peter Street, Toronto, Canada— 
Wadsworth Road, Perivale, Middlesex, England -— Ny- 
brokajen 7, Stockholm, Sweden. 
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BYRON JACKSON PNEUMATIC SPONGE 
CONSTRUCTION DETAIL 


Impeller is a two-port, non-clogging type, 
of heat treated Meehanite affixed to a stain- 
less steel shaft, supported by heavy, sealed, 
eg lubricated, duplex thrust and radial 

Il bearings. A renewable bronze wear 
ting, matching the impeller, is inserted 
within. the suction cover. 

Volute case, including suction and shaft 
covers, are of semi-steel. Connector between 
air motor and pump is of Meehanite and 
the steel studs, connecting the flanges, are 
provided with bronze nuts. A perforated 
Steel piate attached to pump foiaw the 
Case serves as a screen to exclude gavel or 
debris that cannot be passed through pump. 
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Designéd_ for pumping heads to 150 feet, in single stage, and 300 feet in 
two stages, the Byron Jackson Pneumatic Sponge finds wide application for 
use in refineries, on tank farms and in chemical plants for pumping out 
ditches, pits, tanks, sumps, basements, manholes or other similar applica- 
tions where the pumped fluid contains a heavy percentage of solids. 

Built either as a single stage unit, or in two stages, for series operation, 
the Pneumatic Sponge is a centrifugal pump, driven by a rotary ‘air motor, 
operating on compressed air at pressures from 70 to 100 psi, suitable for 
operation in any position. 

Compact, ruggedly constructed, yet light in weight, the sponge pump is 
quickly and easily moved from place to place; can be dismantled or con- 
verted from individual to parallel or series operation in minimum time and 
with minimum effort, without thé possibility of misalignment. 

Motor is equipped with a governor and variable speed control, thereby 
permitting regulation to suit particular conditions of the job. 

Two standard sizes are available: 214” in single or as a two stage unit and 
a 3/” single stage low head unit. Write today for new Sponge Pump Bulletin 
No. 44-7035. Just off the press. 


ay 410) \ In) Vel 4-10) macey 


Houston . Los Angeles > New York 
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234% Nickel Steel locomotive rods, 
one bent cold to show ductility. 
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Composition and Typical Properties of Normalized Quenched and Tempered 234% Nickel Steel Rods r 
. Tensile ANALYSIS 
Description gyal hips Strength ag Redue- 
or Size . No. s #s per in tion in 7 
per Sq. In. Sq. In. 2 In. Area % Car. Mang. Phos. Sul. Sil. Ni 
Main Rod.... 92900 110000 25.0 64.4 31 78 .027 .026 25 275 - 
Main Rod.... 86500 104500 25.5 65.6 32 86 .034 .032 29 2.69 
Main Rod.... 86360 104400 26.0 64.8 32 86 .034 .032 29 2.69 
Main Rod.... 87850 102350 26.0 66.2 31 89 .037 .025 32 2.69 
Front Rod.... 86000 102250 25.0 67.3 .29 82 035 .027 24 2.71 
Front Rod.... 83900 104250 25.0 66.1 29 82 .035 .027 .24 2.71 
Front Rod.... 86850 104250 27.0 66.1 32 86 .035 .025 .30 2.65 
Front Rod.... 89500 107050 25.5 65.6 an 86 .035 .025 30 2.65 
Back Rod.... 89500 107650 25.0 62.7 .30 79 .030 .025 .22 2.71 
Back Rod.... 87500 106450 25.0 65.4 .29 82 .035 .027 .24 2.71 
Back Rod.... 87000 105600 25.0 65.4 29 82 .035 .027 24 2.71 
Back Rod.... 88150 104850 26.0 66.8 .29 82 035 .027 24 2.71 
Specimens Taken from Mid-Section of Prolongations of the Forgings 








The above table compiled by the American Locomotive Company 
shows the chemical compositions and mechanical properties of some 
normalized, quenched and tempered nickel steel front, main and back 
rods recently produced as replacement rods for locomotives being 
speeded up and rebalanced. These values are typical of replacement 
rod forgings recently tested by that company. 

Quenched and tempered nickel steel forgings provide high tensile 
strength and ductility, combined with unusual toughness and high 
fatigue strength—qualities which tend to obviate breakage and assure 


long, trouble-free service when employed in heavy duty machinery i" MN, 6 f * 
and equipment. | icke. 


 ‘FHE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N.Y. 
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Catalog “C” 
makes it easy for 
you to get booklets 

and bulletins on in- 
dustrial - applications 
of Nickel, metallérgi- 
cal. data. and working 
instructions. Why not 
send for your copy today? 






















De 









“e 
a ¢ 


my ~ 


5 





ICAN-MARSH PUMPS) 





AM 



















ws Se or ; 
t 
X 


Bb) a YEARS OF 


EXPERIENCE HAS GONE INTO 
THE BUILDING OF THESE 


MODERN PROCESS PUMPS © 




















Type OSO for hot oil and fluids up to 800°F. 

















= 

rr : 

is EXPERIENCE that pre-dates the great petroleum industry by many years 

‘ is behind American-Marsh pumps. Such experience assures you that all 

: known factors for improving efficiency are incorporated in modern 

3 American-Marsh design. And since we have kept in step with the fast 

it progress of the petroleum industry, we are prepared to handle all of the 

a exacting requirements of modern process pumps. Write us today. F 


Horizontally split case type units as well as multi-stage 
units are available. 































L AMERICAN-AAARSH PUMPS |[NC. 
CENTRIFUGAL, TURBINE, STEAM GREE CTL ELL Oo ag PUMPS, AND PUMPS ONLY | 
AND POWER PUMPS v2: A Liebe Booths ONLY SINCE 1873 
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MANUFACTURERS OF 
EL VALVES AND FITTINGS « PRATT & CADY BRASS AND IRON VALVES 
D'ESTE VALVE AND ENGINEERING SPECIALTIES 


oston, Chicago, Denver, Houston, Los Angeles, New York, Philadelphia, Pittsburgh, San Francisco 


} 
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CHASE 


ALBANY f 
ATLANTA T 
BALTIMORE 
BOSTON 
CHICAGO 
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; ipa prevent costly corrosion of heat 
exchanger tubes—from cooling wa- 
ter within and corrosive vapor without 
—-progressive oil refineries and petrol- 
eum chemical plants rely on bi-metal 
tube. 


The bi-metal tube is really two tubes 
of different metals tightly fitted to- 
gether. A few suggested combinations 
are steel and Antimonial-Admiralty, 
steel and red brass, or steel and cop- 
per, with the nonferrous alloy either on 
the inside or outside of the tube. In this 
way, both interior and exterior sur- 
faces are better able to withstand the 
corrosive attack to be encountered. 


‘ 


Chase engineers, with the wide selec- 
tion of ferrous and nonferrous alloys 
at their disposal, have developed the 
bi-metal tube to a high degree of per- 
fection . . . devised a right combina- 
tion of materials to meet practically 
any set of corrosive conditions in the 
oil refinery and synthetic rubber fields. 


If you are confronted with this double 
corrosion problem, it will pay you to 
consult Chase. You are assured, then, 
not only of oil-side and water-side pro- 
tection, but of the engineering knowl- 
edge and skill required to produce the 
most suitable combination of metals 
for your operating conditions. 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


CINCINNATI INDIANAPOLIS ¢ 
CLEVELAND KANSAS CITY, MO. f 
DETROIT LOS ANGELES 
HOUSTON MILWAUKEE 


MINNEAPOLIS PHILADELPHIA 
NEWARK PITTSBURGH SEATTLE 

NEW ORLEANS PROVIDENCE ST. LOUIS 
NEW YORK ROCHESTER fF 


SAN FRANCISCO 


WASHINGTON f 


BRASS & COPPER CO. 


— Incorporated — 


Waterbury 91, Connecticut 


t Indicates Sales Office Only 


This is the Chase Network —handiest way to buy brass 
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Lower in cost... 





simpler to operate and control 


_ post-war need to meet 
competition is answered by 
Furfural Solvent Refining. 


The process offers these out- 
standing advantages—simplicity 
of operation and control— 
adaptability to, any crude—free- 


TEXACO 





TEXACO. 
DEVELOPMENT 
ate CORPORATION 


dom from hazards to health— 
lower cost—and high quality 
product. 


The time to get your post- 
war Furfural Solvent Refining 
units on the drafting boards is 
now. 


A Subsidiary of The Texas Company 
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Ladish green-colored forged steel Long Welding Necks are 
produced with the same rigid metallurgical control of quality 
and identity that typifies ali Ladish products. 


Complete range of sizes in pressure ratings from 150 through 
1500 p.s.i. in both carbon and alloy steels. 





Steel identity stamped on each flange was pioneered by Ladish and has been a Ladish standard for many years 





FITTINGS DIVISION 


LADISH DROP FORGE CoO. 


CUDAHY e WISCONSIN 





TO MARK PROGRESS MILWAUKEE SUBURB 
— District Offices: © 
Lincoln Building, New York City Rockefellez Building, Cleveland 
0. 1 2 Peoples Gas Building, Pittsburgh Sterling Building, Houston 


Petroleum Building, Los Angeles 


In and around America’s vital war plants 
. .. on our big and busy military air- 
fields . . . fire protection is provided by 
Cardox Fire Extinguishing Systems, Fire 
Trucks and Airport Fire Trucks. 

Each is a highly specialized fire extin- 
guishing tool . . . exactingly engineered 
to do a specific job quicker and more 
effectively than it has been done before. 
But all Cardox Systems and Mobile Units 
have one outstanding characteristic in 
common: Cardox Engineering in the ap- 
plication and control of carbon dioxide, 
stored at 0°F. and 300 p.s.i. in a single 
Storage Unit containing from 14 to 125 
tons of fire-destroying Cardox COy. 

For Cardox has given the recognized 
advantages of carbon dioxide a new and 
broader scope of fire extinguishing per- 
formance. Because of this, these advan- 
tages can be applied equally well to small 
or very large fires through mass applica- 
tion of Cardox COQ,, released in pounds 
or tons. 


The efficiency of Cardox Systems and 
Mobile Units in giving fast-acting, non- 
damaging carbon dioxide enhanced ex- 
tinguishing performance is made possible 
by Cardox methods of control and appli- 
cation that give Cardox CO,: (1) Uni- 
form extinguishing characteristics re- 
gardless of plant or atmospheric tempera- 
tures; (2) Availability in ample quantity 
for uninterrupted protection and mass 
application at high rate; (3) High CO, 
*“snow yield for increased cooling effect; 
(4) Effective projection through rela- 
tively great distances. 


rv 


> 


CARDOX FIXED SYSTEMS 


On the basis of this performance Car- 
dox has been given many of the toughest 
fire protection assignments—all over the & 
country. Find out how through practical 
cooperation Cardox and its engineering 
staff can assist you to make your planned 
fire protection more effective. Write on 
company letterhead for Bulletin 2412. 


CARDOX CORPORATION 
BELL BUILDINGe CHICAGO 1, ILLINOIS 
District Offices in New York * Boston * Washington 
Detroit * Cleveland «+ Atianta « Pittsburgh 


San Francisco > Los Angeles + Seattle 


CO2 FIRE EXTINGUISHING SYSTEMS 














FREEDOM 


FROM 


DOWN-TIME 


LIMITORQUE 


VALVE CONTROL 





Outstanding records have been made by Limi- 
Torque Controls in a great many refineries where 
they are being kept in continued operation for 
unusually long periods without requiring mainte- 
nance or repairs. It has been definitely :demon- 
strated that LimiTorques are so reliable that even 
in cycling plants, the hearts of ithe refineries, 
Auxiliaries or stand-bys. are unnecessary. This de- 
pendability that is now permitting greater pro- 
duction of war-needed petroleum products will 
prove a definite aid to more economical operation 
in the days to come. To date there are. more than 
90% of the plants producing straight run or high 
test aviation are equipped with LimiTorque Valve 
Controls . . . a real indication of their readily 
recognizable superiority. 

For all types of refinery valves, including gates, 


re is . 4 — || ee globes, plugs, cocks . . . high or low temperatures 
ver \ oe — LG and pressures . . . LimiTorque is applicable. 
acticl aa co A 7 The Type S.C., a “erank type mechanism, opens 


eerins \ and closes valves much faster than can a con- 

anned ventional’ type operator. For example a 24” 

rite on \. valve can be opened in only 3 seconds instead 
2 of the usual 15 or 20 seconds. 


For further details write us. 


SY 


RE AVE, AND 6ST, PRIADRLPHA 34, PA. no vor - reno -cncaso : : 
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with Ellsworth 
High Speed Pipe Fabrication 

















» It’s a guarantee! Top quality pre- 


fabricated piping IN TIME — 24-hour delivery 





— that’s what Ellsworth offers to help you keep 














that production peak UP. 


® For present production or post-war product 
planning . . . put Ellsworth’s complete shop 


and engineering facilities to work for you now. 


Write, phone or wire for details. 


| ELLSWORTH PIPE & SUPPLY CO. | 


1739 WEST ST. PAUL AVENUE MILWAUKEE 3, WISCONSIN 
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Two views of the CHEMICO Sulphuric Acid Regeneration 
Plant at a representative refinery. 


COT 


if 


& 
cs 


‘fg. Meany Kfineries 


ALL ACID REQUIREMENTS 
are supplied bya CHEMICO PLANT | 


The CHEMICO Acid Regeneration Process has been selected 
for outstanding refineries all over the world because it has 
proven to be the most modern and economical method of reclaim- 


ing waste sulphuric acid and also for producing make-up acid. 


The CHEMICO Regeneration Process operates at high tempera- 





ture which completely consumes the hydrocarbons in the spent 
acid while decomposing the acid into its components of sulphur 


dioxide, oxygen and water; also producing additional sulphur 





dioxide from raw sulphur for make-up acid. The sulphur dioxide 


‘ i 
cmecan Commrmeenees Componation is then processed to fresh acid of 98% strength. 


A unit of AMERICAN CYANAMID COMPANY 


30 Rockefeller Plaze —New York 20, N. Y. Additional advantages of the CHEMICO Regeneration Process 
EE See Tene, 18, are its moderate investment, low operating cost, and absence of 
Berkhamsted, Herts, England : ; 
Cables, Chemiconst, New York by-products and fume nuisance. 





. 





CHEMICO PLANTS are PROFITABLE INVESTMENTS 





oY 
“" December, 1944—A Gulf Publishing Company Publication 


They live 
on dreams 


Rice. That’s what our boys in the Japanese prison camps eat. 


They get it for breakfast, garnished with taunts. For lunch, sea- 
soned with threats. For dinner, covered with verbal-abuse. 


Twenty thousand Americans, day after day, week after week, 
month after month until they are liberated, will live on this fare. 
Twenty thousand—and more. 


But it is more than rice that they live on. For they live on dreams. 
Dreams of hearing, one day, the guns of the American battle squadrons 
drawing nearer. Dreams of hearing in the sky the thunder of American 
planes. Dreams of hearing in the streets the shouts of American voices 
—liberating American voices. 


For these twenty thousand the war will not end—barring.a mir- 
acle—next month or the month after that or even by next spring 
or summer. 


It will end sooner, however, if not a single one of us lets down. 
If every one of us fights and works and invests in War Bonds right up 
to the last minute. It’s the only way to speed victory. 


How many extra Bonds are you buying? 


6" War Loan 


BUY MORE THAN BEFORE 
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“HELIFLOW.” 
COOLERS AND HEATERS 


_ JACKET WATER COOLER > 






















FOR DIESEL ENGINES | 
Bs | ‘AND COMPRESSORS H 
ieee LUBRICATING OIL LUBRICATING OIL COOLER oe 
to oes: HEATER FOR LUBRICATING FOR DIESEL OR Bun 
See OIL PURIFIERS | STEAM POWER PLANT bo; 
ee PERN. : res 
, } B an 
ACID HEATER ° | COOLING QUENCH OR B ocr 
AND COOLER. TRANSFORMER OIL a, 
B xci 
SUGAR JUICE in, 
ASPHALT HEATER HEATERS AND 





‘AND CQOLER MOLASSES HEATERS  *’ 


Ii 
FREON OR fort 





/ ELECTRO PLATING 





REFRIGERANT 
BATH COOLER fot = 
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GALLEY _ DISTILLER ular 







WATER HEATER ° CONDENSER § “"° 













BOILER Ps 
WATER LEVEL VENT af 
HEATER: » CONDENSER dud 
and 
will | 


Stony e DOMESTIC : 
., HOT WATER HEATER 






FEED 
WATER HEATER 

















FUEL OIL | BOILER WATER 
HEATER SAMPLE COOLER 














ree | BOILER AND 
i se . EVAPORATOR BLOW-DOWN 
Bake eke : HEAT EXCHANGER 





: i The Heat aig Thousand Uses, 


AWARDED THE MARITIME "M" PENNANT AND VICTORY FLEET FLAG APRIL 8, 1944 


‘GRAHAM MANUFACTURING i ci a 


415 TEAINGTON AVENUE - NEW YORK 17, N. Y. a 
Word 
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Use HASTELLOY Nickel-Base Alloys 
Made In Four Types, A, B, C, and b 
for resistance to 
HCl....H,SO,....and Other Corrosives 





























































































TELLOY alloys are high-strength 
ol that Saito, ae corrosion These Are Some of the These Are Some of These Are rer a Mg 
REE i i i ilable Forms | You Can Work Them 
Ml under severe conditions. These al- Corrosives They Resist Their Avai 
“@ loys are particularly remarkable for Madle hin ities err Methods Alloys 
resistance to hot hydrochloric acid 
and sulphuric acid, in varying con- 4.50, pitute A, B, C, D | Castings | A,B, C,D | Grinding A, B, C, D 
centrations and temperatures. Pas- 

@ retioy alloys resist other mineral 4250« Concentrated | D Welding Rod A,B, C,D | Welding Spee 
7G tcids also, as well as organic acids, 4c), Room temp. | AB,C | pcg sheet ec er Le 
~ @ oxidizing agents, and oxidizing salts. , — 

They are among the few materials HG), Bolling 6 ei A,B,C | Welding ABC 
' available for handling fluorides. Organic Acids A,B,C, D (Electric) 
s Welded Tubing | A,B, C 
: ; Acid Chlorides Machining A, B, C 
Fabricated Units Available (Non-Oxidizing) A, B,C eile ot Retedd | A, 8 
In addition to the available cig sulphates . Bc 
' . . : gy A, B, C, D ; Cold-Forming A, B, 
OR forms outlined in the table at right, —(Non-Oxidizing) Fengings aces ; 
7 complete units fabricated from Oxidizing Media Cc Wire A, B Hot-Forging A, B 
P HAsTELLOY alloys can be obtained. 
s Autoclaves, evaporators, agitator 
units, fractionating columns, and These Are Some of Their Mechanical Properties 
other equipment are being made reg- 
fa : i Tensile Strength, Elongation in Hardness, 
ER ~ od ; er — by well Alloys Forms ib. per sq. in. 2 in., per cent Brinell 
wn ‘ 
ISER a ‘Cast 69,000- 77,000 8-12 155-200 
Send for 40-Page Booklet A Rolled, Annealed 110,000-120,000 40-48 200-215 
The booklet, “Hastelloy High- B Cast 75,000- 82,000 6- 9 190-230 
Strength Alloys” contains complete B Rolled, Annealed 130,000-140,000 40-45 210-235 
ER > information on HASTELLOY alloys, in- e Cast 72,000- 80,000 10-15 175-215 
cluding results of penetration tests c Rolled, Annealed 115,000-128,000 25-50 160-210 
and methods of fabrication. A c 
: oPy D Cast 36,000- 40,000 0 425-485 
will be sent on request. 













Alloy B chemical pump fer han- 
dling hot HCI 










Valve parts cast of alloy C for a | 6-ft. long alloy D tubes for con- Pickling baskets fabricated from 
chlorination unit centrating H,SO, slloy A sheet 











HAYNES STELLITE COMPANY 
1944 1 ASTELLO Unit of Union Carbide and Carbon Corporation 


New York, N. Y. [jaa Kokomo, Indiana 


Chicago—-Cleveland—Detroit—Houston—Los. Angeles—San Francisco—Tulsa 






TRADE-MARK 









HIGH-STRENGTH NICKEL-BASE ALLOYS FOR CORROSION RESISTANCE 


Word “‘Hastelloy” is a registered trade-mark of Haynes Stellite Company. 
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Different grades and makes of Insulating Firebrick have widely differing 
properties. To obtain the maximum value for a given application, select 
the brick that will best fulfill the following: 


1— Limiting Service Temperature— 
The group or grade of insulating firebrick is estab- 


lished by the maximum temperature at which your 


furnace will operate. Select the group or grade 
next above this temperature. 


2—Weight and Conductivity — 

Generally, the lighter the brick, the lower the con- 
ductivity will be. Heat losses can be kept at the 
minimum only by selecting the lightest brick with 
the lowest conductivity. Compare conductivities 
based on ASTM test C-182-43T. Do not compare 
results obtained by different testing methods; they 
cannot be correlated. 


3—Stability — : 

Cold crushing strength does not always indicate 
the stability of an insulating firebrick. under fire. 
Compare the hot-load strengths. This is an essen- 
tial factor for spring arch and for high wall con- 


struction and an important indication of length of 
service to be expected. 


4— Durability — 

Insulating firebrick should show little or no per 
manent volume change after heating to their rec- 
ommended temperature limits. Compare results 


based on ASTM test C-93-42. 
5 —Responsibility — 


Consider the manufacturer's responsibility, his 
ability to produce uniformly high quality materials, 
and his knowledge and experience with applico- 
tions of insulating firebrick to different types of 
furnaces. 


6—Value— 

An evaluation of benefits and advantages for 
your particular furnace application should be 
made as a final step. Price alone is no criterion— 
a low price may result in an expensive investment. 


Your local B&W representative will be glad to give you the necessary in- 
formation on B&W Insulating Firebrick to make this kind of an evaluation. 


THE BABCOCK & WILCOX CO. 


Refractories Division 


85 Liberty St., New York 6, N.Y. e1% 
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For Maximum EFFICIENCY and ECONOMY 








H-W TYPE 275 Pressure Controller with Type 245 Regu- 
lator and Type 86 Motor Valve regulating Back Pressure. 


CONTROL INSTRUMENT is -“No better than its motor valve,” say pro- 


duction men, who know that all controls in any system must be so coordinated that 


An affiliated company, McAlear Man- 


f y his each will function in precisely correct relationship to the others with which it opcrates. 
rials That’s why Hanlon-Waters engineers are called in—when specifications are being 
plice- written on major jobs—to insure right sizing and correct application. 
es of 

ANLON-WATERS engineering skill, able, soundly engineered controls and 

experience and responsibility not auxiliary control equipment. 
only govern the design and manufacture 

$ for of precision controls, but extend to their ufacturing Company, Chicago, is the 
d be correct installation for maximum effi- leading producer of similar devices for 
: ciency and economy. That is why— industrial, processing, heating and 
10n— @ wherever there are oil wells, refineries power plants. Together these two com- 
ment. # ° pipe lines—the name Hanlon- Waters panies manufacture upwards of 500 con- 


has come to stand for practical, depend- 


trol devices, only a few of which are 






PRESSURE REDUCING VALVES 
BACK PRESSURE VALVES 

STOP AND CHECK VALVES 
PRESSURE REGULATING VALVES 
PRESSURE AND VACUUM RELIEF VALVES 
DIAPHRAGM VALVES 

DIAPHRAGM MOTOR VALVES 
TEMPERATURE REGULATORS 
LIQUID LEVEL CONTROLLERS 
LEVEL CONTROL PILOTS 
PRESSURE CONTROL PILOTS 
BOILER WATER FEEDERS 





R-176 















FEED WATER REGULATORS 
FLOAT VALVES 

LEVER VALVES ’ 
PIPE LINE STRAINERS 

PUMP GOVERNORS 
DRAINERS 

TRAPS 

GAS SAFETY VALVES 

WATER ACCUMULATORS 
RATE OF FLOW CONTROLLERS 
EXHAUST RELIEF VALVES 
EXHAUST HEADS 
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ELECTRIC PUMP CONTROLLERS 
ALTITUDE VALVES 

ALTITUDE RELIEF VALVES 
BALL FLOATS 

AIR VALVES 

THREE WAY VALVES 

CHECK VALVES 

BUCKET TRAPS 

BOLTED AND WELDED STEEL TANKS 
PORTABLE PIPE LINES 

PIPE LINE COUPLINGS 

OIL AND GAS SEPARATORS 





listed below. Products and engineering 
services of both companies are avail- 
able through Hanion- Waters. 


If You Have a Control Problem, call on 
Hanlon-Waters engineers, Draw on their 
fund of experience . . . on their readi- 
ness and willingness to help you de- 
velop special controls where unusual 
conditions require them. Despite heavy 
war production, Hanlon-Waters deliver- 
ies are prompt. For informative bulle- 
tins and catalog, write Hanlon-Waters, 
13 N. Cincinnati Street, Tulsa, Okla. Aff- 
liated with McAlear Manufacturing Company, 
Chicago; Climax Engineering Co., Clinton, Ia. 


BOLTED TANKS 
SEPARATORS 














y Nature mule. Libestos — HERE |S 
KEASBEY & MATTISON IS MAKIN 
SERVE THE OIL FIELD 


There is good reason why K&M 
“Century” Asbestos-Cement Pipe is 
widely used in the oil field for salt water 
disposal and for oil conveyance! It’s 
immune to costly tuberculation from 
within ...no flow-hamper, no pressure 
cuts, no quick replacements. It resists 
corrosive action from without... it is | 
non-metallic and therefore unaffected by 
electrolysis. You can count on perma- 
nently smooth, free-flowing lines—with- 
out ordinary service interruptions... 
when you use K&M “Century” Asbestos- 
Cement Pipe. 


“Century” is very moderate in price. J 
The amount of labor required to install 
it is low, because “Century” is light and 
easy to handle. And there’s real saving in 
“Century’s” long life without expen- 
sive upkeep. 


K&M “Century” Asbestos-Cement Pipe 
is available NOW. Inquiries should be 
forwarded to KEASBEY & MATTISON 
CO., or to the SOUTH CHESTER 
TUBE CO., K&M7’s authorized distrib- 
utor to the Oil Industry, with main 
offices at Chester, Pa., and branches at: 


Fort Worth, Texas. ..... Petroleum Bldg. 
Houston, Texas Niels-Esperson Bldg. 
Tulsa, Okla Hunt Bldg. 
Wichita, Kansas 1717 North Hillside 


KEASBEY « MATTISON 


COMPANY-AMBLERB> PENNSYLVANIA 
6 ' Petroleum Refiner—V ol. 23, No. 128 Decen 











.&M 
e is 
vater 

It’s 
from 
ssure 
sists 


it is | 





d by 
rma- 
“T 5 
® 

seals 
“ -{\ \ || § COT \ 
stall 

- and : \ ( ? 
ng in 
‘pen- 

Pipe 
d be 
SON First in Volume—Houdry and TCC units represent nearly two-thirds of | 
CER the world’s total* catalytic cracking capacity and have supplied all but _ 
trib- ‘a minor percentage of the United Nations entire war requirements of 
main catalytic aviation fuel. 

ge First in Quality—The highest-octane catalytic cracked aviation base 
he stock being produced anywhere in the world in one pass comes from. 
Bldg. Houdry-licensed plants. 

Bldg. Houdry licensees will enter the post-war competition fol. motor fuel _ 
Bldg. markets well armed. The proved efficiency of their processes is en- 
Ilside hanced by the sustained engineering support of Houdry Laboratories, 


I'S Houdry and 
IG that are 


which make available improved operating techniques. as well as pilot- 
pinet evaluation of crude stocks to assure maximum yields. ss 


“Includes capacity now serving the war program by 
improving aviation fuel quality through retreoting. 


HOUDRY PROCESS CORPORATION | 
WILMINGTON, DELAWARE — : 


Houdry Catalytic Processes and the TCC Process are ovailable through the following one 
ing agents to all American refiner:, subject to approval by the United States Government. 


E. B. BADGER & SONS CO. 
Boston, Massachusetts 


yi BECHTEL-McCONE CORP. THE LUMMUS COMPANY 
» : Los Angeles, Calif. r New York City, New York 


HOUDRY & 


CATALYTIC 


N PROCESS: 


[ A 
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The Fiberglas Tower Packing being 
used in three horizontal acid coales- 
cers, 3’ 6” I.D. x 15’ 0” long at Cities 
Service Refining Corporation’s Lake 
Charles, Louisiana refinery affords 
another example of the many advan- 
tages derived from the use of this 
unique material. Each of the three 
coalescers contains 78 cu. ft. of Fiber- 
glas Tower Packing. Furnace oil, acid, 
sludge and water are being satisfac- 
torily handled. The units are operating 
at the required pressure 
drops and are adequate- 
ly meeting all specifica- 
tions. 

Being made of glass 
fibers, Fiberglas Tower 
Packing is incombustible, 
thus preventing “hot 
spots”. Fiberglas Tower 





re OSM Reo A ae: 





Charles, La., Refinery. 


The M. W. Kellogg Co., Jersey City, N. J.—Engineers-Contractors. 


Packing affords exceptional surface 
area—as much as 232 sq. ft. per cu. ft., 
when packed at a 6-lb. density. And at 
this density the free volume is 96.1%. 

The glass fibers, of which Fiberglas 
Tower Packing is made, are arranged 
in .jack-straw manner and held to- 
gether with a water-soluble binder to 
give them form for easy handling dur- 
ing application. The individual fibers 
will not absorb moisture, will not rot 


or decay and are not affected by most — 


acids. And because of its 
low cost it is not neces- 
sary to clean Fiberglas 
Tower Packing; simply 
replace it, easily and 
quickly, with clean packs. 

Perhaps you, too, can 
benefit by using Fiber- 
glas Tower Packing in 


your fractionation, distillation, evapo- 
ration, diffusion, filtration, contact or 
eliminator process. Samples for ex- 
perimental work, together with all use 
and application data available, will be 
furnished upon request. Write: Owens- 
Corning Fiberglas Corporation, 1953 
Nicholas Building, Toledo 1, Ohio. 
In Canada, Fiberglas Canada Ltd, 
Oshawa, Ontario. 


Pree 
Samples 


Write for folder con- 
taining samples of 
seven Fiberglas Basic 
Fibers ranging in di- 
ameter from .00022” 
to .0080". 


iis E RG LAS TOWER PACKING 


*T.M. Reg. U.S. Pat. Off. 
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Why is this oil man 
reading about steel? 


ee. right at his own desk, he 
is finding out why stainless and 
heat-resisting steels help hundreds of 
refiners to boost their output of 
quality products to new high records 
and also to cut costs to the bone. 
He has long known that different 
metals have varying success in their 
conflict with the enemy reagents en- 
countered in processing all grades of 
crude. He sees now how refinery engi- 
neers and our steel specialists—work- 
ing side by side—developed stainless 
steel refinery equipment that resists 
heat, pressure and corrosion, pre- 
vents coking and fouling, stays on 
stream for longer runs, assures more 





accurate, more rapid fractionation 
and reduces cleaning time as much as 
90%. He realizes that these steels 
made possible the development of 
fine big cat crackers that wring the 
last drop of 100 octane gas out of 
each barrel of crude. 

It will pay you to check up, to 
make sure that your refinery is tak- 
ing full advantage of all the qualities 
of U-S-S Stainless Steel in all its 
many and varied applications. Here 
is a quick and easy way to do that. 

In our fact-filled, fifty-one page 
brochure, you will ‘find invaluable 


Steel needs more scrap NOW ... send it in! 


WEE Slidnbes Flee 


SHEETS - STRIP - PLATES - BARS 


- BILLETS + PIPE - TUBES + WIRE + SPECIAL SECTIONS 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 


NATIONAL TUBE COMPANY, Pittsburgh 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 


UNITED STATES 
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engineering, cost and performance 
data, charts, graphs and explanatory 
text in your own language. Gen- 
erously illustrated, with dozens of . 
photographs of actual stainless in- 
stallations and many drawings, the 
brochure is yours for the asking. 
All you have to do is fill in ard 
mail the convenient coupon — or 
write to us on your company letter- 
head — and your copy of “U-S-S 
Stainless and Heat Resisting Steels 
for the Petroleum Industry” will be 
forwarded to you by return mail. 


SENOS MONEY - ITs FREES. 


United States Steel Corporation Subsidiaries 
Room 621, cotenee Building 

Pittsburgh 30, 

Dear Sirs: 

Please send along my copy of “U-S:S Stainless and 
Heat Resisting Steels for the Petroleum Industry’. 
It is fully understood that I incur no obligation. 


Namine.  . 3.s'0.o 5:0 oemns eee ere re TTP oebbee 


Street & Number: 


P.R, 1243 


®. FEEL 
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IMMEDIATE 
DELIVERY 
on 6 stroke 

power pumps 


The McGowan Pump Division-of the 
Leyman Manufacturing Corporation 
guarantees accurate—workmanship 
Ebats Mo lbba-¥ 0) (-M-1-) ap lol- ma 0M => 4 01-1 o(-) eler-to! 
| Hele phol=1-) oh ele MD -)ol-baeeel-) ot Me -m-ka- Fi t-te) 





Pumps have the ability to stand ‘up 
year in and year out under severe 
service conditions. 


shot tome co) am @r-be-V Cole bt =m. (ommyAULOR 


oie Re aaa 


LEYVMAN MANUFACTURING CORP. 


The JOHN H. MCGOWAN @o. DIVISION 
59 CENTRAL 




















> 


a 


Rrarich O- phices 


MOR is ace HANcock 3995 
New York . . . MUrryhil 2-0786 
Philadelphia . . LOmbard 9797 
a FAirfax 8089 
Los Angeles .. . VAndk. 1359 
New Orleans ....CAnal 485i 
San Francisco . . EXbrook 1102 
are CApital 7670 
ai, gf Liberty 2142 
ERS ae MAdison 1575 
Charleston, W. Va..... 
Salt Lake City ....... 3-4682 







Dependable since 1852 









AVE.. CINCINNATI 2, OHIO 
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provides strength for dependable pressure lines 


Seamless steel tubing is being given wider and Today Michigan pressure tubing is playing a 
wider acceptance in industry as pressure, fuel major role in America’s war weapons and on 
and fluid lines. Engineers recognize the added the machines used to produce them. Tomorrow 
strength embodied in solid steel walls. Other § Michigan pressure tubing will fill a wide range 
obvious advantages include light weight due to of needs in peace-time industry. The many years 
thin walls, freer passage of fluids, easier shap- of experience accumulated by Michigan Seam- 
ing and resistance to fatigue. less Tube company are at your disposal. 


AIRCRAFT e MECHANICAL PRESSURE ° STRUCTURAL 


MICHIGAN SEAMLESS TUBE COMPANY 
SOUTH LYON e MICHIGAN 
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MARINE REPAIRS 


CONSTRUCTI 
TUGS ¢ BARGES 
STEEL FABRICATION 


WELDING 
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, A Worthingion OXP; Feather 
Valve Compressor as in- 
stalled by a large manvfac- 
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PLAIN TALKS with a Worthington engi- 
neer will help yow’get the most from that big, 
heavy-duty compressor installation you have in 
mind. * 

For more than 40 years, Worthington has 
accumulated data on the application of compres- 
sors to the air and gas compression problems of 
power plants... refineries . . . manufacturing 
industries from coast to coast. * 

Write for “Plain Talks on Air and Gas Com- 
pression”, a factual, practical series of articles by 
Worthington engineers. Consu/t with a Worth- 
ington specialist in planning your next compres- 
sor installation . .. his experience is available to 
you without cost or obligation. Worthington Pump 
and Machinery Corporation, Buffalo Compressor 
Division, Buffalo, N. Y. 


turer of metal products. 


4 





OXP BEARING 


Centrifugally cast thin bab- 
bitte on circular steel shells 
... automotive practice. Held 
tigidly — no breathing or 
movement during operation. 








5 Other Reasons for More Worth 
in this Heavy-Duty Worthington 
1. Bronze Type Inter-Cooler Tubes — lowest power 
consumption. 
2. Balanced-Piston Steam Valves—high steam pres- 
sures and temperatures provide best steam economy. 
3. Full Force Feed Lubrication—only a Worthington 
steamer gives you this decided advantage. 


4. Class “30” Automatic Governor — the positive, 
sensitive, simplest method of regulating compressor 
by automatically changing steam cut-off .. . with 
improved steam economy. 


5. Smooth, Balanced Operation—heavily counter-bal- 
anced cranks reduce vibration and operation strains. 


WORTH GEMINO THE NAME 








Vertical Radial Portable 
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Gas Engine Compressors 
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Another example of Taylor 
, Forge “know-how” thot means 
exira valve in WeldELIS 























WeldELLS alone 


combine these features: 


® Seamless — greater, strength 
and “unifofmity. 


% Two Taylor Forge Carbon-Moly Tees © Tangents—ktep weld away from 
with a 5¥2" nipple welded between them would have tisies of aighes: ‘sepenmnenty 
2 le 


provided an assembly with the same overall dimensions 


4 © Precisi rter-marked end 
as the special “tandem outlet” Sx5x2Y2x2¥2" seamless iets iumes coe Gai. 


—simplify layout and help insure 


carbon-moly tee pictured here. But this was a particularly accuracy. 

fussy” job with so much at stake that the engineers © Selective reinforcement — pro- 
wanted this exact fitting. vides uniform strength. 

Quite naturally, this job wound up at Taylor Forge; for © Permancet end complete ientl- 
engineers throughout America have learned that the me- a 


eliminates errors inrshop and field. 


ticulous jobs—those which call for unusual skill and © Wall thickness never less than 
knowledge in the forming of bot metals—are expertly specification minimum—assures full 
handled here. strength and long life. 
= _ = 
; Mc people know of Taylor Forge’s reputation for doing the unusual er sie maaan 6 
—sometimes even the “impossible”, But the important thing to rec- ciskate bevel “and land. 
ognize is that the very same factors which built this reputation also provide © The most complete line of Weld- 
many extra values in our standard, stock welding fittings . . . that this ing Fittings and Forged Steel 
ability to make difficult “specials” is reflected in the design of our regular Flanges, in the | World — insures 


complete service and. undivided re- 


sponsibility. 


line of WeldELLS and other Taylor Forge fittings. 

That is why you find in WeldELLS a combination of features that is 
not incorporated in any other make. There are sound reasons for everyone 
of them, and the overall! result is a stronger, longer lasting and . . . more 
economical piping job. 

Just check the list of features opposite and we believe you'll fully 
agree that posenanecnsactetits 


Weld ELIS” 


ever 4 
TAYLOR FORGE & PIPE WORKS, General Offices& Works: Chicago, P,O!Box 485 
New York Office: 50 Church Street e Philadelphia Office: Broad Street Station Bidg. 
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--- WITH THE AID OF WORTHINGTON PUMPS 


Oil that comes up in Texas makes it possible for * 


bombardiers to drop destruction squarely on Berlin. 
And all along the line—from petroleum field... 
to refinery ... to tank farms or shipping terminal 
... to bombers — many types.of Worthington 
Centrifugal Pumps are on the job. 

And speaking of diversity, Worthington offers 
the broadest line cf centrifugal pumps for petro- 


leum industries ...the only compleie line of chem- 


ical pumps for the corrosive services... 2and the 


Types HR and HB. Twent Type HD 
Capa f 


Oped héad 
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world’s greatest wealth of pump application 
“know-how”. 

* On the basis of the experience gained in solv- 
ing past and present pump engineering and ap- 
plication problems, Worthington is better pre- 
pared to provide the pump engineering required 
for the new processes ahead. Get in touch with 
our nearest District Office. Worthington Pump and 


a 


Machinery Corporation, Centrifugal Pump Division, 


Harrison, New Jersey. 


SEMINO THE NAME 








FOR ALL TYPES 
OF 


3 
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In the vast petroleum and petro-chemical industries, storage vessels of 
all conceivable shapes and sizes are in service. There are the conventional 
atmospheric or low pressure refinery storage tanks everyone knows. 
Then there are the newer spheres, spheroids, and “bullets” operating 
at medium and high pressures. No matter what the design or dimensions 
of the storage tank or the pressure under which it operates, there are 
S. & J. Fittings for the regulation of pressures, accurate measurement, 
conservation, and safe handling. When you contemplate new storage 
or the modernizing of existing tanks, S. & J. will appreciate your inquiries 
for regular or special equipment. 


SHAND & JURS CO. 


BERKELEY, CALIFORNIA 
NEW YORK CHICAGO HOUSTON LOS ANGELES SEATTLE 


, 


HAND S&S JVURS 
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WHEN TO OMIT INTERCOOLERS? 





Worthington Model OXP 

600 hp., compound 2-stage, 

opposed, steam-driven com 

pressor, as installed with- 

out intercooler in refinery 
service. 


HERE are two reasons why it is frequent- 
ly desirable to omit intercoolers on two- 
stage gas compressors . . . both of which are 
discussed in “Plain Talks on Air and Gas 
Compression”, No. 4, written by Worthington 





engineers. 


The first is the relatively smaller rise in tem- 
perature during compression of hydrocarbon 
gases with a low “N” value. 


The second is the relatively lower condensa- 
tion, temperature of such gases with increased 
pressure developed within the compressor 
cylinders. If these gases are not maintained 











. = 





woke NGTOR 


Ae 


December, 1944—A Gulf Publishing Company Publication 





at temperatures safely above the saturation 


point, precipitation may be injyrious or 
dangerous. j 

Analysis of problems such as thig is part of 
the daily work of Worthington engineers and 
forms the subject matter of “Plain Talks”, a 
continuing series. 


Backed by the most thorough knowledge of 
gas compression in the industry, Worthington 
engineers are best able to advise you on your 
next compressor installation. Worthington 
Pump and Machinery Corporation, Buffalo 


Compressor Division, Buffalo, N. Y. 
GC4-8 
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Whitlock Heat Transfer Equipment has been ‘making 
heat behave” for over fifty years. Our extensive 
background in the design and construction of heat 
exchangers enables us to build dependability and 
efficiency into every Whitlock unit for the refinery 
field: heat exchangers, reboilers, vapor condensers, 


coolers, coils, pressure vessels, prefabricated piping, 


etc. Let us know your requirements. 


Send for your copy of 


“Care and Handling of Heat Exchangers"’ 


Fe WHITLOCK 


MANUFACTURING COMPANY 


75 SOUTH STREET, ELMWOOD, HARTFORD 1, CONN. 
New York Boston Chicago Philadelphia Detroit Richmond 


Authorized representatives in other principal cities 
In Canada: Darling Brothers, Ltd., Montreal 


Water-cooled od jot —— 
Te 6 6” Setters 


WATER-COOLED BEARINGS 


— are er reap ame aries 
in a cartri cmmnees ty 

and surround By of gene a nae 
jacket for an snsooth run- 
ning when high temperature 
liquids are handled. 


WATER-COOLED STUFFING 
BOX — surrounds eight rows 
of packing. Extra protection. 
NEW IMPELLER AND CASE 
DESIGN — Ample clearance 
to handle liquids containing 
grit, abrasives and sludges. 


DAYTON-DOWD 
PROCESS PUMPS 


HIGH HYDRAULIC EFFi- 
CIENCY — Inherent design 
characteristics develop unusu- 
ally high operating efficiency. 
Reliable operation at low 
maintenance cost. 


Dayton - Dowd single - stage, 
single - suction pumps pro- 
vide easy accessibility to all 
working parts. Only the cas- 
ing, two side plates and im- 
= comprise the pump- 
end. Available with either 
open or enclosed impellers. 








nite Loday for Bulletin No. 810. 


~ CENTRIFUGAL TURBINE PUMPS 


ACCURATE LIQUID LEVEL INFORMATION 
AT A GLANCE, WHEN YOU WANT. IT - 


WITH 


LIQUIDOMETER Zt fo 


“THEYRE ALWAYS DEPENDABLE 
100% automatic. 
No pumps, valves, or auxiliary uniis 
needed to read them. 
Models available for either remote 
or direct readings. 
Accuracy unaffected by specific 
gravity of tank liquid. 
Approved by Underwriters’ Labora- 
tories for gaucing hazardous liquids. 

Write for complete details. 


rue LIQUIDOMETER ore 


39-14 SKILLMAN AVE., CONG ISLAND CITY, N.Y. 
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S URE they look alike, but—one is sweet, the other 


sour. The quality depends on where it’s from. 


That's just as true of welding. Though two jobs look alike, 


one may turn out to be pretty “sour.” 


You can be sure of a “sweet” weld from Flori every time 
because our welding procedures are accepted by the 
Hartford Steam Boiler Inspection’ and Insurance Com- 
pany and performed by code-qualified welders fo. 
Metallic Arc Welding in accordance with ASME Powe, 
Boiler Code. Each of our operators is a master in the ar. 


of pressure welding. 


IF IT’S FABRICATION ....CONTACT FLORi. 


THE FLORi PIPE COMPANY + ST. LOUIS 15°* CHICAGO 47 
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They accomplish more—but they cost less! 





The development of all equipment 
follows a pattern that is well known 
to operating men. It goes along the 
same old road year after year with 
only minor improvements. Then some- 
one suddenly puts a finger on the 
right spot and the whole scheme 





Note bracket-like Taperlok sup- 
ports which sectionalize the lin- 
ing and transfer load to outer 
brickwork; also patented Flexo- 
Anchors which positively prevent 
bulging. Corrugated sheet gives 
extra protection against air 
leakage. 





is revolutionized as if over night. 

You have seen this happen in many 
fields. In recent years it has happened 
in refractory linings for oil stills. 
Plibrico air-cooled walls for oil stills 
combine the two attributes that can 
truthfully be called revolutionary: 
They accomplish more, but cost less. 

They accomplish more because their 
basic construction absolutely prevents 
appreciable air leakage. The Plibrico 
lining eliminates the innumerable 
joints found in tile walls, and to make 
air tightness doubly sure a corrugated 
steel sheet is used to back up the Pli- 
brico wall. The resulting prevention 
of infiltration contributes greatly to 
combustion efficiency, and a further 
gain in efficiency is attained by the 
narrow air lanes—only 4” wide— 
which produce higher air velocities; 








greater heat absorption into the air 
stream; higher temperature of air for 
combustion. 

Plibrico air-cooled walls cost less to 
build and less to maintain—less to 
build because they require no elabo 
rate steel work, heavy castings, or 
special tiles—less to maintain because 
Plibrico is more substantial to start 
with and because it is so readily and 
satisfactorily used (in plastic form) 
to fix spots needing attention regard 
less of position or contour. 

This better, lower cost lining 1 
available at once from stocks through’ 
out the oil country. Complete service 
is available for building, rebuilding of 
repairing. If desired, your own men 
can install Plibrico under our super’ 
vision, Send blueprints for specific 


recommendations. 


PLIBRICO JOINTLESS FIREBRICK CO. 


1803 Kingsbury St., (Dept. L), Chicago 14, Illinois 
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The Corrosion-Proof 
Pipe That Fuses 
Together 









SARAN’ 


Easy installation by means of the 






simple, hot plate welding method 
shown, is just one of the numerous ad- 
























vantages gained when SARAN, the 
new Thermoplastic Pipe is used. This 
















same pipe has high tensile strength— 
it resists chemicals and high pres- 





sures —and is the ideal replacement 
for metal piping on numerous-appli- 
cations. Acadia engineers will gladly 
explain its possibilities in your plant. 
Write today for full information. 


Acadia Synthetic Products Division 


WESTERN FELT WORKS 


Chicago, lilinois: 4035-4117 Ogden Avenue 
Branch Offices in All Principal Cities 


*Licensee of The Dow 
Chemical Company 


PRODUCTS Pi 


Manufacturers and 





e 


ACADI 


Processors 
of Synthetic Rubber and Plastics 
Sheets + Extrusions « Molded Parts 





Cutters of Wool, Hair 
and Jute Felts. 














GEARED TURBINES 


For best efficiency, your fan or pump may 
needa geared steam turbine. The gear may 
be separate or in the smaller sizes integral 
with the turbine. For smooth and quiet 
operation turbine units must. be properly 
aligned from the start;.and integral turbine 
gear-units. are no exception. The standard 
centerline support and rugged construction 
of Murray Type U turbines, combined with 
single or double helical ‘gears, vertically 
offset, result. in compact smooth running 
machines. 


The excess piping shown is for gland seal 
for condensing operation. 


MURRAY STEAM TURBINES 
10 HP to 2500 KW rating 






Sales Offices in all principal cities 


MURRAY IRON WORKS COMPANY 


‘BURLINGTON; .IOWA 
BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY. 
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Why make three welds when two will produce 
7 a better piping job? Where it is necessary 
" to change both the direction of flow and size 
of pipe, the Midwest Reducing Elbow replaces 
_ two welding fittings: (1) a standard elbow 
and (2) a reducer. The many important fea- 
tures are enumerated at the right. 
: All the advantages of Midwest Standard 
Elbows are to be found in Midwest Reducing 
a Elbows: unusual dimensional accuracy and 
' uniformity, beneficial effect of working metal 
ri in compression, stress relieving, etc. Center- 
; to-end dimensions are the same as in standard 
: P elbows with which they are interchangeable. 





— 


The Reducing Elbow is only one of the many 
Midwest developments designed to improve 
the quality of welded piping and to save cost 
in erection. Write for Bulletin WF-41 for com- 
plete information about the advantages of 
Midwest Welding Fittings. 
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PIPING & SUPPLY 


Main Office: 1450. South Second 5St., St. Louls 4, Mo 


Sales Offices: New York 7 Eastern Division) 30 Cherch St.; 

Chicago 3—645 Marquette Bldg. * Los Angeles 33—520 Ander- 

son St.'* Houston 2—229 § Bldg. * Tulsa 3—533 

* Atlanta 3—Red Rock Bldg. + South Boston 27 —4726 First 5 
Distributo Many Cities 
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@ The photo above shows a new Aviation 
Gasoline plant under construction. This is 
one of many modern plants for scientific 
refining processes designed, engineered and 


constructed by Arthur G.McKee & Company. 


| Arthur 6. hcKee & Company 


x & ig btnCens and Contracts 


2300 aR AVENUE « CLEVELAND, ene 





Compressor 


New York Washington - Bradford, Pa. Parkersburg, W. Va. San Francisco, Cal. Seaitle, Was! 
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Herve ave four tmporlant taste differences 
tH EDWARD cast steel VATE VALVE design 


bd ibbobbibididdeh dds dbl 


No wobbly wedges to cause excessive 
seating wear or slam against stem head 

when opened under pressure in Edward 

gate valves. In contrast with traditional 

gate valve design, guide ribs in Edward 

gate valves are accurately located with 
respect to seat faces and wedge, then 
welded integrally to body with con- 
finuous weld fillets. Clearances are thus cut 
to minimum and wedge can travel practically 
to closed position before seating faces touch. 


THE EDWARD VALVE & MFG. CO., INC. 


EAST CHICAGO INDIANA 





45% of 995 
RESEARCH OCTA 
| pt FLD CATAL 
| CRACKING- 


Foster Wheeler designs and builds 
Fluid Units ... today producing aviation 
gasoline for war and tomorrow a motor fuel - 
component of 95 and higher Research 
Octane without lead. 


oe ORS 
FOSTER WHEELER CORPORATION 


165 BROADWAY > NEW YG? 

















SELECTIVE REFININ 


Furfural for the refining of petroleum oils is readily available. 
(While still under allocation, all requirements are being supplied.) 
All you need can be shipped in tank car quantities, enabling you 
to produce the superior lubricants that the Furfural Refining 
Process yields. 


Simple, Fafe CGheration 


The Furfural Process is simple. It is easy to control and ecenomical 
in operation. 99.95% or higher recovery of Furfural per cycle is 
averaged. It is safe. There are no toxic effects and no special pre- 
cautions are required. 


Low Cost 


Furfural of Oil Refining Grade is available at 9'4c per pound FOB 
Cedar Rapids, Iowa. This low price plus the high recovery per 
cycle make its use especially economical. 


The high percentage of recovery and the experience of eighteen 
refineries over a period of eleven years testify to the chemical sta- 
bility of Furfural. Its thermal stability is shown by the fact that it 
can be repeatedly cycled at temperatures in excess of 400°F. with 
little evidence of decomposition. 

If you have been debating the question of Furfural Refining, now 
is the time to take positive action. Write: 


The Quaker Oats (Ompz 


1850 BOARD OF TRADES BLDG., 141 W. JACKSON BOULEVARD «+ CHICAGO 4, ILL. 








BACKGROUND OF EXPERIENCE 


Since 1933 when the first Furfural Refining 
installation was made, the use of Furfural 
for refining purposes has increased steadily. 
Pricr to the war, more Furfural Refining 
installations for the refining of lube oil 
were in use than any other solvent extrac- 
tion process. During the war period more 
Furfural installations have been made than 
for any other process. More barrels of lu- 
bricating oil are refined by the Furfural 
process than by any other single process. 
The continually increasing list of names 


_ includes Continental Oil Company, Gulf 


Oil Corporation, Magnolia Petroleum 
Company, Quaker State Oil Refining Cor- 
poration, Shell Oil Company, The Texas 
Company, etc. 


aE 
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FURFURAL * FURFURYL ALCOHOL * HYDROFURAMIDE * TETRAHYDROFURFURYL ALCOHO 
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A steam turbine needs a big frame to devel- 


op Elephant Power . But if you need only 
Horsepower, a COPPUS Steam Turbine 


saves noney @D and metal pry’ « BEX 
¢ sizes from 150 Horsepower down to frac- 


tional. Each smaller size has smaller frame 


[)))) requires less metal SMEMINI and is 
priced less G& @®. Each is a COPPUS =m 


Blue Ribbon Lidia so you get top quality 


while saving — and metal P.% ; 


COPPUS TURBINES 


Save Metal in Wartime — Will 
Save You Money in Peacetime 


Like all Coppus “Blue Ribbon”’ 
Products (blowers, ventilators, gas 
burners, etc.), the small H.P. steam 
turbine is a precision-made product 
... controlled by Johansson size 
blocks ... and every turbine is dy- 
namometer-tested before ‘shipment. 
85% of all orders since 1937 have 
been repeat orders. 


Write for Bulletin’ 135-9 


COPPUS ENGINEERING CORPORATION 


622 Park Ave., Worcester, Mass. 
Sales Offices. in THOMAS’ REGISTER 
Other “Blue Ribbon’ Products in 


a a 


opucTs — 
BLUE RIBBON PRO pesicnen FoR YOUR" 





USTRY...ENGINEERED FOR yoy 


OHO! es 
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Compressors, Turso-Biowers ap Cenrirucal F 
SERVE RICHFIELD’S NE 
AVIATION GASOLINI 





-R Cameron Centrifugal Pumps are on practi- 
cally every fluid stream in this new plant... 


Reduced Crude Charge... Gas Oil Charge .. .Top 








Tray Reflux . .. Cracked Distillate ... Treated 
Distillate ... Recycle Naphtha ... Depropanizer 
Feed .. . Debutanizer Feed . . . Depropanizer 
Reflux . . . Debutanizer Reflux... Lean Oil... 






Furnace Oil... Fuel Oil... Heavy Gasoline Charge 
...Fat Oil Intercondenser...Stripper Reflux... 
Elevator Bearing Water . .. Compressor Jacket 
Water... Main Water Supply... Back Wash... 
Condensate... Desuperheater . . . Booster... Kiln 
Water Circulating . . . Boiler Feed. 


Three I-R Turbo-Blowers furnish 96000 ¢fm, 
22 pound air for the Catalytic Process. 


















CALL IN Th 
FLUOR SPECIALIST NOW J 


This summer’s operating records show 












what your water cooling requirements 


were during warm weather peaks. To be # 


Determine quality and quantity of water 


sure you maintain the efficiency of your flow. Look for rapid corrosion of metal 





Cooling Towers to meet next summer’s parts and delignification in the wood. 
demands, let Fluor make this vital Main- + Check flow of effluent air for recycling q 
tenance Check-Up during the colder troubles in mechanical draft towers. 


Inspect ladders, handrails, stairs and walk- 


months ahead while demands on your 
towers are lessened: 2 


ways for signs of weakening. 


Inspect decks and filling for sagging, ac- 6 Inspect structural members including 
cumulation of foreign matter, loss of bolts and castings for cracks, breaks and 
parts, etc. other causes of failure. 










*- Inspect distributing system for scale, rust, * Check motors, pumps, gears, fans, coup- 
clogging, leaks, loss of pressure, etc. lings and other mechanical equipment. 





FLUOR Maintenance and Repair Service covers ALL MAKES and TYPES 
of Cooling Towers. As manufacturers of Fluor Aerator and Fluor Induced 
Draft Cooling ‘Towers, Fluor M & R Service is complete and economical. 


FLUOR 


aNciNnEns ° MANUFACTURERS - CONSTRUCTORS 


PROCESS PLANTS AND EQUIPMENT FOR THE OIL, GAS AND ALLIED INDUSTRIES i 
T HE FLUOR CORPORATION, LTD., 2500 S. ATLANTIC BLVD., Los ANGELES 22 * New York, Pittsburgh, Kansas City, Houston, Tulsa 
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Main steam header with six 






















































motor -operated welded - end ol 
Seeatblice thar require Gelancits . 
es that re Grinnell’ 
complete Pipe Satticesion facili. A 
ties and “know-how”. j a « 
: mets 
With piping assemblies for modern industry Make use of Grinnell’s complete engineering 
becoming more and more complex, many speci- and pipe fabrication facilities whenever plans pan} 
fications look like puzzles specially prepared call for a shop-fabricated job. ices 
for piping experts. NN 
But Grinnell Pipe Fabricating specialists oat : ae COMPANY, ae 
have never been stumped by “puzzles” like this Executive Offices, Providence 1, R. I. i 
— for good reason. They have ali the specialized Pipe Fabrication Plants: expl: 
shop equipment necessary, in three modern providence, R. I. Atlanta, Ga. Warren, Ohio pod 
ipe fabrication plants, to meet an uire- : . nti 
Ajith 4 P “g 2 bs y Beg Branches and Warehouses: conti 
ments for fabricating piping for high pressure, pros bd se, Get, a = 
4 ° ° tlanta Zz, a. Ss ngeies ’ ai. rovicence i, o Be 
high temperature pel and for the most intri- Charlotte 1, N. C. Minneapolis 15, Minn. St. Louis 10, Mo. like 
assembly —— work that i Chicago 9, Ill. | New York 17,N.Y-. St. Paul 2, Mian. 
cate assembly Com not ponte rad 14, C.. Gatiend 7, Cob San Francisco 7, Cal. loose 
be done in the field. Houston 1, Tex. Philadelphia 34, Pa. Seattle 1, Wash. o? 
I 
x ey ‘ie : Tu 
rf SHOP EQUIPMENT IS ESSENTIAL FOR ee sla 
# ACCURATE MACHINING the’ 4 
~~ Grinnell Post Mili machining end of heavy ery 
wall tubing preparatory to welding. Oper- solut: 
ations include taper boring, counter boring Or ac 
‘for backing ring and making U-bevel. ya 
as 
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Scovill Tube News 
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SCOVILL MANUFACTURING COMPANY, Waterbury 91, Conn 


No. 4 











Scovill offers two folders on 
obtaining longer tube life 


Among the common causes of corrosion 
in condenser and heat exchanger tube 
metal are the following, each of which is 
discussed in two folders which have been 
prepared by Scovill Manufacturing Com- 
pany engineers as one of three Scovill serv- 
ices to power plant operators: 


Film Formation 


ene ability of copper and its alloys to 
form protective films on their surfaces 
explains their inherently excellent corro- 
sion resistant properties. In order to be 
protective, the film must be adherent, 
continuous and relatively insoluble. The 
formation of soluble salts at the metal 
surface will lead to continued corrosion. 
Likewise, coatings which are porous, 
loosely acherent, friable or easily broken, 
or discontinuous, offer little protection to 
the metal. 


Accelerated Uniform 
Corrosion 


Tubes in service under conditions which 
result in corrosion at the tube surface with 
the formation of soluble salts only, will 
undergo a uniform thinning of the tube 
wall. This is often experienced in acid 
solutions, particularly with oxidizing acids 
or acid solutions containing oxygen or an 
oxidizing agent. Solutions which have a 

vt definite solvent action on the products of 

corrosion of copper alloys, such as solu- 

tions containing ammonium hydroxide or 
cyanides, would behave similarly. 


IZ. 


Impingement Attack, 
End Corrosion, etc. 


Rapid and repeated destruction of pro- 
tective surface films usually occurs at or 
near the inlet end of the tubes and is vari- 











THIS IS NUMBER TEN in a Series 

' Of Scovill Advertisements to help 
you get longer life from condenser 
and heat exchanger tubes. 








ously described as “impingement attack, 
end corrosion, etc.” There are usually 
«certain localized areas in a unit or sections 
of a unit where failures from this cause 
predominate. The destruction of protec- 
, tive films at such localized areas is due to 
a relatively high velocity of the circulating 
medium, together with a turbulent con- 
dition and the action of entrained or 
separated air. 


Concentration Cell Action 


Many cases of localized corrosion and 
failure of condenser and heat exchanger 
tubes are due to local differences in solu- 
tion concentration or composition which 
may develop at the metal surface. A break 
in an otherwise satisfactory protective film 
may initiate such action. Cracks, crevices 
or other smail openings at baffle or support 
plates where liquids may seep and become 
trapped are always a potential source of 
trouble in this respect. 


Deposit Attack 


Corrosion of the “‘deposit attack’”’ type 
(a special form of “concentration cell’ 
action) is directly due to the settling out or 
lodgment on the tube wall of sand, mud, 
coke, stones, wood, shells, flakes of iron 
scale, etc. Part of the metal surface be- 
comes shielded or protected by the deposit 
and usually becomes anodic to adjacent 
metal areas; intense pitting at such shielded 
areas is likely to occur. If the deposit is of 
sufficient size to interfere seriously with the 
flow of the circulating medium, turbulence, 
air separation and erosion-corrosion of the 
down-stream side of the tube may take 
place. 


Plug- and Layer-Type 
Dezincification 


Brasses containing less than 85% of 
copper may undergo corrosion which re- 
sults finally in the gradual replacement of 
the brass by a spongy, porous copper 
deposit. This deposit may occur locally, 
developing into “plugs” of copper, or it 





Corrosion of Condenser Tubes 
...Causes and Cures 


may occur uniformly over the tube surface 

— ‘in which case it is designated as “‘layer- 

type” dezincification. Conditions which 

favor dezincification of condenser tubes 
are: 

(1) Contact with waters slightly acid in 
character and of a low degree of 
aeration. 

(2) Relatively low velocity of water over 
the tube surfaces, or stagnant water in 
tubes. 

(3) Relatively high temperatures. 


(4) Certain types of permeable scales on 
the metal ‘surface. 


Galvanic Action 


The indiscriminate use of dissimilar 
metals and alloys in any service, when they 
make good contact and are also subjected 
to a conducting medium, may lead to the 
early failure of one member of the couple. 


In the design of equipment which is to be 


used for handling liquids, moist gases or 
vapors, therefore, the possibility of gal- 
vanic corrosion should be given careful 
thought. 





Such are the common causes of trouble. 
The cures for these troubles may be de- 
termined with the aid of Scovill’s two other 
services: 3 

Service in Men, which gives you the 
benefit, through consultation, of the many 
years’ experience represented by Scovill 
engineers. 


Service in Metals, which gives you 


complete laboratory and production facili- 
ties (as national needs permit) in the 


working-out of a solution to your problem. 
For a further demonstration of Service | 


in Manuals, of which the foregoing infor- 
mation is a sample, write us for Scovill’s 
free “Condenser Tube Booklet”, contain- 


diagrams,. formulae, description of - 


ing 
alloys, Address Scovill Manufacturing 
Company, 15 Mill St., Waterbury, Conz. 
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SCOVILL CONDENSER TUBES 


8 ONE PRODUCT ...THREZE SERVICES 


Service in Manuals. :. Service in Metals...Service in Men 
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REMOTE CONTR 
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of TEMPERATORE, PRESSORE and Flow 


The news comes by air when Bristol’s Meta- 
vane System is employed for telemetering meas- 
urement of vital variables in the manufacture of 
high octane gasoline, butylenes for synthetic rub- 
ber and other products. 

Illustrated is one of the newest refinery proc- 
esses in the production of aviation fuel and butyl- 
enes for synthetic rubber. The Reactor Unit forms 
a critical part of this process. Bristol instruments 
of standard design help to provide high operating 
efficiency and product yield by maintaining pre- 
cise values of temperature, pressure and flow. 
Recording and control instruments are centrally 
located at distances of up to several hundred feet 
from the points of measurement. 


—{ 
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BRISTOL’S METAVANE SYSTEM 


Information gathered by the Metavane Trans- 
mitter is passed on rapidly over a length of tubing 
to a Metavane Receiver at the control point. A 
15 lb. air supply introduced at the Transmitter 
powers the system. 

The Receiver may be a standard Recorder or 
an automatic Free-Vane Controller of either the 
Monoset, Ampliset, Preset, Reset or Magniset 
type, which actuates the proper mechanism, by 
air, to bring values into line. 

Bulletin M1701 will give you complete infor- 
mation on the instruments used in this application. 


GAS 
SEPARATOR 


TIONATOR 


FRAC 





CRUDE CHARGE 
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BRISTOL 
METAVANE 
DIFFERENTIAL 
PRESSURE 
TRANSMITTER 


BRISTOL 
SYNCH RO 
ALVE 


WITH POSITIONER 


» * BRISTOL 
META VANE 


OLFFERENTIA 





BRISTOL RECORDING 
PRESSURE CONTROLL 
AND DIFFERENTIAL, 
RECORDER 


RDING 
DIFFERENTIAL 
PRESSURE 


CONTROLLER 





METAVANE FLOW 
CONTROLLER 
Equipment illustrated 
is used for 
controlling flow 


“« 
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+ + ENGINEERING EXPERIENCE Aézs 
se COMPLETE MODERN EQUIPMENT | 
caro ea Gis Seitguiee.-fabricating and | 


welding done right and at the time promised. 
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EXPERIENCE includes large jobs fabricating high 
pressure and process piping for refineries, 
chemical plants, ship building . . . all industries. 





Code Welding . . . Pipe Bending 









be 
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CONSULT WITH US ON ALL YOUR Hy 
PIPING REQUIREMENTS ERE 
Hei: 
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== 2431 SUMMER ST. 





Availabie in Houston Stocks 
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Among the well known lines 
available to you through 
The CORBETT CORPORATION 


TAYLOR forged Steel Flanges and 


Fittings © JENKINS Valves ® 
YOUNGSTOWN Pipe ® ROCKWOOD 
Unions © WATSON-STILLMAN Forged 
Steel Fittings © GLOBE Boiler and 
Condenser Tubes ® LAMSON & 
SESSIONS Rivets and Bolts © WORTH 


Steel Heads and Plates. 





CAPITOL 5325 | | 
P.O. BOX 42°HOUSTON 1, TEXAS 








167 








== TERMINAL TOWER™ 
CLEVELAND, OHIO 
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HERE’S THE HONOR ROLL 


“Big Inch” 

“Little Big Inch” 
Stanolind—Wyoming 

Bayou 

Plantation 

Trans-Florida 

Great Lakes 

Project 5—Eldorado-Helena 
Portland-Montreal 

Southeastern 

Shell, Calif. 

Standard of Ohio—Lima-Toledo 
Stanolind—W. Texas-Oklahoma 
Pan American 

Sinclair 

Continental—Corpus Christi 
Continental—W yoming 
Tuscarora 

Phillips—E. St. Louis-Chicago 


Socony-Vacuum—E. St. Louis-Ohio 


Shell—Eastern 


.. OPERATING WITH WESTINGHOUSE ENGINEERED APPARATUS 


ummm estinghouse experience makes available special- 
ized equipment above and beyond the call of ordinary 
requirements. 

For example, in the “Little Big Inch” recently completed, 
Westinghouse developed and supplied to all 29 stations a 


special control desk which shows the status of all operations 


through the station at all times. This is an invaluable aid to fast 
and efficient dispatching of today’s war loads. 

The specialized Westinghouse experience in every phase 
of the petroleum industry is yours to help solve any petroleum 
handling or pipe line problem. Call your nearest Westinghouse 
office. Westinghouse Electric & Manufacturing Co., Box 868, 
Pittsburgh 30, Pa. J-94623 


Westinghouse 


name mcm eee eens 
thie peed Sreclucdditf 
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IL YEARS OLD AND 
| STILL GOING STRONG! 


SOME INSTRUMENT “EXPERTS” said it couldn’t be done when Taylor in- 
stalled the controls for Radio City’s huge air conditioning system back in 1933. 
Yet today, eleven years later, the system is still so outstandingly successful 
that NBC is running this ad in the trade journals telling how good it is! 








' ¢<- may not care a hoot about air conditioning. 

But if you’re concerned about instrumentation, 
this NBC setup should set your mind at rest on three 
important points: the dependability, versatility, and 
low cost of Maylor Fulscope air-operated controllers 
and Taylor temperature-sensitive tube systems. 
Here are a few highlights: 


1. Performance exceeded expectations from 
the very start. The 64 Taylor Fulscope Controllers 
in the central control room below provide individual 
temperature control for NBC studios and offices and 
Radio City retail stores—and temperature has con- 
sistently been maintained within plus or minus 14° F. 
For eleven years these Fulscopes have controlled and 
recorded the temperature of 23,000,000 cubic feet of 
air per hour, providing a complete change of air 
every 8 minutes. 


2. More than six miles of connecting tubing were 
required between the temperature-sensitive bulbs 
and instruments, with some of the tube systems as 
long as 425 feet. An interesting example of NBC’s 
faith in this kind of system and our ability to en- 
gineer it, is that they cemented the connecting u.bing 
permanently in the walls. 


3. The Taylor Fulscope is one of the most versa- 
tile, flexible instruments ever developed. It would 
have to be to do such a complex job. Today’s Ful- 
scopes, thanks to continued improvement, are even 
more versatile. Yet they are essentially rugged and 
long-lived because their action is inherently simple. 
Maintenance is next to nothing. An“ first cost is 

for such an accurate, high quality instrument. 


“ 
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The restoration of peace, the return of 
our boys, the ecstasy of ten million 
reunions —surely the mind can conceive 
of no gift more precious than this. Nor 
could any Christmas greeting be more’ | 
appropriate than the hope that com- 


plete victory. may ‘soon turn our wish 


for such a gift into a glorious reality. 


The thie and Women of 
CLARK BROS. CO., INC. 
Olean, New York 
































Here’s an insulation that can take hard 
knocks without denting or shattering—can 
withstand severe vibration without either 
sagging or gapping. Unibestos’ resilient, 
tough fibrous construction affords outstand- 
ing structural strength. 


Unibestos is available in half-section. form 
up to 30” pipe diameter and in quarter- 
section form from 32” to 60”, in thicknesses 
from %” to 5” . . . Single layer construc- 
tion is available for service up to 1200°. 


UNION ASBESTOS 
MEANS PROGRESS iN INSULATION 


AND RUBBER CO. 





PLANTS: 1821 S. 54th Ave., CICERO, ILL. © PATERSON, WN. J. © BLUE ISLAND, ILL. ad 


OFFICES: CHICAGO © CICERO, ILL. © WEW YORK © SAN FRANCISCO © PATERSON, W. J. D 
ecemi 





VERSATILE 
AVAILABLE 


| C siorosutronic ACID (HOSO.C1) 
is a versatile heavy chemical offering broad possi- 
bilities in many types of chemical -reactions. It 
finds use in the manufacture of both intermedi- 
ates and. finished products. The use of Chlerosul- - 
fonic acid often results in better yields—reduced 


costs—improved quality. The above processes 

TYPICAL ANALYSIS 
OF DU PONT 

CHLOROSULFONIC ACID esting reaction tool. 


illustrate some of the applications for this inter- 


Specific gravity @ 60°F....... caeanae: See 
Total Chlorosulfonic acid (HOSO2 Cl). . .98.8% For further information, write: E. I. du Pont de 


Free Sulfuric acid (H2 SO4) a 
Iron (Fe) Nemours & Co., (Inc.), Grasselli Chemicals De- 


Boiling point 316°F. (Approx.) é : 
Freezing point .............. —112°F. (Approx.) partment, Wilmington 98, Delaware. 


ul . : 
QU PUND “ " 
al, - DU PONT 


BETTER THINGS FOR BETTER LIVING foe moh coh pee tek ite A of | D | 


..- THROUGH CHEMISTRY 








Now used in tank car quantities by many manufacturers 
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CLEVELAND 
HOUSTON 


CHICAGO 
HAVANA 
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BIRMINGHAM 
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REFINING cours 


Over 175 units are now in 
operation or under const 11C- 
tion for virtually every type 

service in the Petroleum. Refin 
ing and Chemical indusities. 


PETRO-CHEM bevetopmenT CO., INC. 
120 EAST 41st STREET, NEW YORK 17, N.Y. 


Representatives: Faville-Levall- Corp., Chicage: 


Bethlehem Supply Cai, Tulsa, Houston, tos Angeles 
4 a ° 
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Shown above is a 2-inch valve welded manifold for transfer 
of fuel oil between storage tanks. Designed for a working pres- 
sure of 150 lbs. and tested to 500 Ibs. this unit provides a com- 
pactness and freedom from maintenance common to all 


Code-Craft™ manifolds. 


There is practically no limit to the combinations of valve 
arrangements possible in Code-Ceafé™ welded construction. Any 
OTHER Code-Craft™ number of valves of any type and in any size, in single and 
PRODUCTS INCLUDE... double manifolds, of carbon and stainless steel, chrome iron, 

















Minassian ditions nickel, Monel and other alloys, can be combined in an inte- 
© Heat Exchangers grated unit to meet any requirements in liquid, steam or vapor 
e Fuel Oil Heaters service. Advantages of Code-Craft™ Welded Valve Manifolds § 
@Single and Twin Oil include: greater strength with less weight; elimination of bolts, 
Strainers for pressure and" f , a 
suction service gaskets and flanged fittings between valves; substantial savings 
@ Flexible Conneciors in insulation costs; elimination of patterns and leaky castings; 


minimum pressure drop. 


We welcome inquiries from engineers in the Petroleum and 
Petro-chemical industries. Send us your drawings or specifica- 
tions for prompt quotations. 


Code-Craft*.. 
ZALLEA BROTHERS & JOHNSON! | 






... EQUIPMENT FOR THE PROCESS INDUSTRIES 





890 LOCUST ST. + WILMINGTON 99 «- DEL. 
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W&T MERCURIAL — 
MANOMETERS 


sfer 4 
res- , 
om- i 
all : F 
L 
alve 
Any 4 
and | 
ron, § t 
inte- , a 
more rapid — because temperature corrections are made ta 
f ; | 
ap . in advance by simply setting the temperature correction . i 
olds | dial & 
olts, £ 
i ngs more accurate — because a knife-edge float — rather than | 
ngs; a meniscus — is read directly, through a magnifying eye- 7 


piece, assuring’ accuracy to 0.004 of an inch of mercury. 


and This instrument is described and illustrated 
ifica- in Technical Publication 248 


WALLACE & TIERNAN pa 
NE WW PRODUCTS, INC. = 


BELLEVILLE 9 NEW JERSEY 
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THE 


WEBSTER 
ENGINEERING 





* Belly Vahey 
EFFICIENCY 
SERVICE with 
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Knowledge of combustion problems as 


applied to petroleum processing, plus the type 


of burner and control equipment used, enables 





us to supply the combustion units for any re- 


finery. installation. Webster Engineered Burner 





Installations are a guarantee of performance 


“as specified.” 





WEBSTER SERIES VI 
Premixing Gas Burner 


Particularly adaptable to use in Cracking Units, 
Stills, Boilers, and any other applications 
where intermediate or high pressure gas is 
available. Burns any character or B. T. U. value 
natural gas, mixed gas, or artificial gas at 
pressures ranging from one to thirty pounds 
per square inch. | 








Consult WEBSTER First! 


Lc 





Tue Wessrer ENGINEERING Company 


TULSA, OKLAHOMA 





hi JQ 





REPRESENTATIVES: 
F. J. EVANS ENGINEERING CO. ; NATURAL GAS EQUIPMENT CO. OIL FIELD EQUIPMENT ‘CO. 
Houston, Texas Los Angeles and San Francisco New York City | ‘ 
And ALL Surface Combustion Offices . . 
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Not all synthetic gloves 
ave oil resistant! 


Stanzoils - 


more hand safety 
for your money 


Fewer pairs needed in a year when you 
protect employees’ hands from oils, acids, 
caustics with Stanzoils of DuPont’s neo- 
prene — they give better protection 3 to 
7 times longer than rubber . . . keep busy 
hands safe, prevent costly injuries and lost 
time. Workers like them — Stanzoils are 
the choice of hundreds of industries. 
Weights, sizes, lengths for all needs, black 
or white — including new lightweight 
RSW-13 with remarkable non-slip fingers. 
Write today for the whole story. 


Synthetic Rubber Division 


THE PIONEER RUBBER COMPANY 


270 Tiffin Rd., Willard, Ohio, U.S.A. 
New York + Los Angeles 


1 Exclusive WALFLEX Seal keeps No rien ghedine ag eb 
30 3 against metal on moving par 
CLEAN oil in and. dust out. te couse weet. 
Minimum stress on shaft and 
iD Forged Steel hubs and sleeves bearings due to freedom of 
—no welding—no distortion of movement between hub and 
internal gears. sleeves. 
‘4 Catalog with rating tables sent on request 





‘sous WALDRON 07 
: py COUPLINGS 
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IN THIS | 
EFFICIENT DRYER 


THE DESICCANT IS 


Natural gas is dehydrated by the use of 
Florite in this modern plant of an impor- 
tant company operating in the Southwest. 


Made from bauxite by special processes 
of activation and mechanical adaptation, 
regenerated by heating to 350°F., Florite 
is superior to other granular desiccants 
for many and varied industrial uses. 
Dehydration of natural gas, represented 
by the illustration above, is one example. 
Hydrofluoric, alkylation of aviation gaso- 
line is a quite special example. Propane, 
butane, air, nitrogen, carbon. dioxide, 
refrigeration compounds, and various 
other fluids are successfully and eco- 
nomically treated. Some of these uses 
have been established for years. New 
ones are developed from time to time. 
Correspondence is invited. 


* Trade Mark Registered. 


FLORIDIN CO. fAPANY, 


ADSORBENTS | 


Room 55, 220 Liberty Street 


AMERICAN CYANAMID 


L CORPORATION 


1. Compony) 


~ 


3 0 


In a single pound of Synthetic “Fluid” 
Cracking Catalyst there is a surface area 
of approximately 50 acres! Because of 
this vast chemical surface, the entire Cata- 
lytic Cracking process has been made 
faster and more efficient with resulting 
greater yields of higher quality gasoline. 


Today, literally millions of acres of this 


Catalyst are being turned out by Cyanamid. 


& CHEMICA 


SA 


Ame Cy sta} 


A Unit o 


PLAZA. 


ROCKEFELLER 


NEW Y O°R‘’K 


Shipping distances and shipping times 
to a majority of Aviation Gasoline refiner- 
ies are less from Fort Worth where Cyana- 
mid produces Synthetic Cracking Catalyst 
than from any other producing point. 


Cyanamid technical men will be glad to 
furnish authorized companies with informa- 
tion regarding Synthetic Cracking Cata- 
lyst, its characteristics and its availability. 





U.0.P. SYNTHETIC 


CRACKING 
CATALYST 


f 
1 ma 
rahe | 


_e 


2.0, : sa : 
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Now is the time to get your 
boards. Let us look over your blueprint’ 
gestions for improvement " 
made in the immeé 
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USE DETRICK 
. ») 
| ETRICK INSULATION PLA | 
; ery STIC or | 
Ls BLOCK} 

















J-M Wick and Rope pesos mcerit nating twisted as 


Us y handled and 


Packings are useful for 
emergencies — any where 


T’S GOOD SENSE to have some Johns-Manville Asbestos 
I Wick and Rope Packings handy for emergencies or 
for general use anywhere. There’s no end to the ways in 
which these packings can prove valuable to you. 


With its own sourcé of supply from the world’s largest 
asbestos mine, J-M has complete control of the quality of 
J-M Packings and is able to supply a wide range of styles 
to meet all needs, 


For complete details on these and other useful J-M Pack- | 
ings, write for the J-M Packings Catalog. Johns-Manville, 
22 East 40th Strect, New York 16, N.Y. 


M | | ) 
Johns-Manviile PACKINGS & GASKETS 


THERE’S A J-M DISTRIBUTOR NEAR YOU 
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| at NO EXTRA COST! 


ts just plain “good business” to make ... positive saving of mercury... 
@ you get full value from your meter unvarying accuracy throughout years 

2 nV estment. Over 45,000 installations of of use. : 
| 01 boro Flow Meters have demon- Special Foxboro features that produce 
i ed that these meters give you""more these extra values are “spotlighted” in 
ot your money!” the illustration. They are some. of the 


Mil these EXTRA METER VALUES 


Foxboro Flow Meters cost no more. major advances in meter design that 
et, their engineered simplicity provides Foxboro has introduced during the last 


@mportant extra values...easier instal- 30 years of leadership in flow meter de- FOXBORO TYPE 7000 FLOW 
3 METER Available with inte- 


fion...simpler, less-frequent servicing velopment and installation. grator, automatic control 
3 mechanism, extra pens for 
temperature and pressure. 








Float chamber designed for easy 


gn 4 cleaning. Provides complete ac- 
: Be oe cessibility without disconnecting 
‘© 
1 


 tlaterchangeable 
“pressure chamber 

permits speedy alter- 
ation of range with- 
/ out disturbing meter 
» calibration. 


piping. 


/ 


Pressur-Tite Bearings for trans- 
mitting float motion to pen arm 
No stuffing box .. . no packing 
. »- practically frictionless. 


g: 

: a ao 2 
Extra-large fioat ‘ 
with long travel gives aK 
extra power... in- 5 
sures sustained accu- 
tracy with a minimum 
of maintenance. 


’ 


Segmental Lever . . . cn exclu- 
sive Foxboro design . . . gives 
Straight-Line motion from float 
to pen-point . . . eliminates an- 
gularity errors and lost motion. 





Foxboro Flow Meters are made in re- 

cording, controlling, indicating and inte- 

Sure onl Gheck > | grating models for all needs of process 

vent mercury losses, ee é‘ industries, gas suppliers, power plants 
severe everseags: 4 a! saeco ey 2 

Foxboro engineers will be glad to 

place their specialized knowledge of 

Damping plug eliminates ef flow measurement at your service for 

the line Adjustable while better metering installations. Write for 

meter is in opesation. ° detailed information. The Foxboro 

Company, 74 Neponset Avenue, Fox- 

boro, Massachusetts, U. S. A. Branches 


in principal cities, 








MONEY-SAVING 


(OX BORO -F.ow METERS 


REG.-U.5.:PAT. OFF. 
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TROUBLED WATERS 


Water can cause plenty of trouble in any cooling 
water system because of corrosion, scale, or 
biological fouling. Treatment by chemical means 
is imperative. 


In applying chemical treatment to cooling water 
W.H. & L. D. BETZ offers a complete consulting 
engineering service, based on a wealth of experi- 
ence in the field of industrial water conditioning. 
It is our function to first make an “on-the-spot” 


& CHEMICAL ENGINEERS AND CONSULTANTS 
ON ALL WATER PROBLEMS 


survey of conditions and then to submit recom- 
mendations for proper chemical treatment and 
control. It is literally our job to solve the problem 
of “troubled waters”. 


BETZ chemical engineers are strategically located 
throughout the nation. A discussion of your 
particular problem entails no obligatior 


W. H. & L. D. BETZ © Frankford, Philadelphia, Penna. 
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FACTS... About | 


Postwar Refinery Economics 


’ I: IS NOW virtually certain that immediately’ ments, wili produce 20% more of these profit- 
after the war competition will be severe. able products—20% less of unprofitable 
Consumers will demand improved quality residual oils— with no increase in the total re- 
in petroleum products. To meet all these fiming cost of finished products. 
overall market characteristics, M.W. Kellogg 
has already undertaken projects for the mod- 
ernization of existing refineries to achieve 














Tusse specific objectives of our customers 
are not inspired by the realm of theory. The 
process concepts to achieve them are com- 


, With manufacturing costs lower than those mercially practical— proven in the Kellogg 
for his prewar gasoline, one Kellogg, customer ‘‘pilot’’ refinery and now being finally en- 


will increase his gasoline to 80-85 octane with gineered. Such projects, already under way, 
less than 1 c.c. of lead. are a measure of the competitive ‘‘plus’’ 


that an M. W. Kellogg job can give to any 
2, Another Kellogg customer, whose distil- refiner... regardless of the size of his oper- 
lates already meet postwar quality require- ation. 


THE M. W. Kexioce Company 


3 LABORATORIES- fully equipped and staffed—de- yy MECHANICAL ENGINEERS — Kellogg initallations — 
voted exclusively to chemical engineering and proc- worth hundreds of millions—are their best reference. 
oo je METALLURGICAL LABORATORY — Establishes 


continuous check of specifications...creates new tech- 


Kellogg Service %& 24-HOUR-A-DAY PILOT PLANTS — 17 refining niques for the fabrication of refining equipment. 


processes operating continuously—providing accurate 


Has Them All data for commercial scale application. %& PERMANENT CONSTRUCTION CREWS — Geared 


to function all over the world on single units or 
‘ye EXCLUSIVE CHEMICAL ENGINEERING DATA multiphase refineries . . . team-ex7erience cuts costs, 
—Continuously compiled ... embracing both pilot speeds construction. 


plant runs and the operation of Kellogg-built refiner- # sali * 
ies, Data extends from beginning of modern refining. * ot og ay DS ie aoe oe 


xx PROCESS ENGINEERS — Specislists who have contin- ating ecoms. 
uously made major contributions to oil refining de- ye LICENSING SERVICE — Licenses avail- 
velopment, for more than 20 years . . . currently ex- able through Kellogg as Licensor or licens- 


emplified by their work on fluid catalytic-cracking. ing agent for all types of refining processes. 


specific objectives. 




















1 roadway, Now York 7, N.Y. © Jersey City, M. J. © 609 Grand Ave., Les Angeles, Calif. + Philtower Bldg., Tulsa, Okie. + 402 Exporson Building, Houston 2, Texas © Stone Hense, Bishopsgate, London, E¢2 
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: Microphotographs of thin sections made 
from actual FIL’ ROL Catalyst pellets. 
_ Enlargement approximately 180x. 


1. BEFORE USE... 


Showing prepared, crystalline 
Montmorillonite structure 
— chemically processed to assure 


superior porosity. 





2. USED... 


This superior porosity pro- 
vides scores of acres of surface 
area—assures maximum ‘“‘load- 
t qa ing” through to the core and 

‘; easy release of conversion 
products. 









FILTROL 


CATALY STS. 8. REGENERATED 


_ Natural strength and stability — with 

| re size that allows full access 
GC nd ADSORBENTS Toe ineteior and surfed let th Blea” 
ing—permits maximum regeneration 
FILTROL CORPORATION of the entire pellet, insures uni- 
GENERAL OFFICES: 634 S. Spring Street . form results in repeated re-use. 





, Los Angeles 14, California 
‘PLANTS: Vernon, Calif., Jackson, Miss 


Reg. U. S. Pat. Off. 





When it comes to 


; 
le er tne 


N 
“<5 


iy 





TULSA 1, OKLAHOMA 
EXPORT OFFICE: Room 1940, 30 Rockefeller Plaza 
NEW YORK CITY 20, NEW YORK 


TULSA BOILER & MACHINERY CO. 
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High Efficiency 


Low Cost 


Three-shift performance without attention— 
CONTINUOUS high efficiency—are character- 

_ istic of the WILFLEY sand pump. It’s a rep- 
utation based on actual production records 
for handling sand, slimes and slurries in the 
world’s most efficient plants. Heavy pumping 
parts of rubber, alloy iron, alloy steel—what- 
ever material best suits your particular job. 
WILFLEY is the pump to buy if you want 
true high efficiency. Individual engineering 
service on every application. Write or wire 
for full details. 





















A.R.WILFLEY & SONS, Inc., Denver, Colo. U.S.A. 
New York Office: 1775 Broadway, New York City 
. 
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Quickly and easily, an ordinary spray 
gun shoots Amercoat Plastic Coating 
on refinery equipment or structures. 


Result? Positive protection against 
corrosion. That equipment or struc- 
tural surface is encased in a tough, 
durable plastic skin that is imper- 
vious to hydrogen sulphide, salt 


, 


YOUR ASSURANCE OF 100% RESULTS 


water, caustic soda, sour crudes, sul- 
furic acid, and other corrosive salts, 
acids and alkalies. 


Waste and wear, costly maintenance 
and replacement are reduced to a 
minimum. Efficient operation is safe- 
guarded; vital facilities conserved; 
time and money saved. 


Your letter explaining your particular problem will receive the atten- 
tion of our technical staff. Amercoat will be recommended for your 


use only after thorough analysis or past experience definitely proves 


its practical value. Descriptive booklet sent on request. 
MANY INDUSTRIES USE AMEKCOAT PROTECTION, 


such as: BOTTLING 
MARINE HOSPITAL 
FOOD FISHING 
SOAP MINING 
WINE LAUNDRY 
AIRY » BREWING 


CHEMICAL 
DISTILLING 
CONCRETE 
CANNING 
AVIATION 
BEVERAGE 


222 


SHIPBUILDING 
PHOTOGRAPHIC 
PETROLEUM 
CONSTRUCTION 
TRANSPORTATION 
SEWAGE DISPOSAL 


AMERCOAT 


AMERICAN PIPE AND CONSTRUCTION CO. 
P.O. Box 3428, Terminal Annex, Los Angeles 54, Californi¢ 


Amercoat is applied cold, by spray or 
brush, to interiors and exteriors of 
storage tanks, rundown tanks, dehy- 
dration and cooling towers, tank cars 
and trucks, gas scrubbers, waste and 
salt water disposal lines, acid and 
caustic soda pumps, tanks, sumps, 
and other refinery equipment. 


Amercoat also prevents contamina 
tion of hi-octane gasoline, diesel oil, 
other refined oil products. It is odor- 
less, tasteless, chemically inert; dries 
rapidly, requires no baking. 


Get the facts about Amercoat dual 
protection in terms of your corrosion- 
contamination problems. 


Write for illustrated booklet 


"A NAME EVERY REFINER SHOULD KNOW” 


DIVISION 
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SUN SHIPBUILDING & DRY DOCK Co. 


) SHIP AND ENGINE BUILDERS SHIP REPAIRING 


OIL REFINING EQUIPMENT 


. CHESTER, PA. 
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Cumene,Product to 
Cumene Feed Exchanger 


Gas Oil Vapor to Crude Exchanger , 











oe 


Residuum to Crude Exchanger ‘sane, Me 


. 


Diesel Oil Side Stream 
to Crude Exchanger 


, 


@ Illustrated herewith are some—but not all—the Brown 
Sectional Heat Exchanger installations made—one after another 
—by just one concern—based on the outstanding performance 
of earlier installations. Brown Sectional Hairpin Exchangers 
with their high heat transferring efficiency, and trouble free 
operation are available in a number of standard sizes,— with 
different numbers and depths of fins to meet different require- 
ments. The sections mount easily into tight, compact “banks,” 
assure positive inspection and easy maintenance,— meet every 
requirement of the engineering, operating and maintenance 
departments. Fully descriptive literature, recommendations, 
and quotations furnished promptly. 


/ 


m BROWN FINTUBE .«. 


“121 FILBERT STREET © ELYRIA, OHIO 
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} Resistance to corrosion frequently joins resistance to 
high temperatures as a “must” for refractories used in 
chemical processing equipment. 


Take a multi-hearth muffle furnace of the above type, 
for example. The arches are made of “Carbofrax” — 
the silicon carbide super refractory by Carborundum 
that does not soften at the operating temperatures 
encountered. It is particularly resistant to flame erosion 
and possesses high mechanical strength at elevated 
temperatures. It’s used here to eliminate frequent, un- 
timely shutdowns for refractory replacements. 


And with a thermal conductivity 17 to 12 times that of 
fire clay, “‘Carbofrax” provides the rapid, uniform heat 
flow so necessary to economical furnace operation. 


“Mullfrax” —electric furnace mullite—is used to form 
hearths that stand up when roasting corrosive ores or 
materials of similar nature. Chemically stable, excep- 
tionally resistant to abrasion, and having excellent load- 
carrying strength at high temperatures, this super re- 
fractory is long lived—thus lower operating costs and 







SEND FOR this booklet and 
learn how super refractories 
are used in the process indus- 
tries. Gives helpful charts of 
properties and many inter- 





esting applications, 


Clip coupon now! 
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**Carborundum,” ‘‘Carbofrax’’ and “Mullfrax” are registered trade marks of, and indicate manufacture by, The Carborundum Company 


Name 


Company 
Address 


The temperature 
is high 


The charge 
IS corrosive 





continuous service are ensured. 


Many processes in the cher ‘cal, metallurgical and 
petroleum industries have been made practicable. or 
more efficient through use of Carborundum Brand 
super refractories. Used as linings for gas generators, 
still settings, rabble blades, vertical retorts, furnace 
linings, etc., they have consistently meant longer life... 
less maintenance ... lower operating costs. 


Call on Carborundum whenever high temperature 
problems arise. Qualified Refractories Engineers. will 
work with you to determine if Carborundum Brand super 
refractories can be used to make a proposed process 
practicable—or an existing process more efficient. 


THE CARBORUNDUM COMPANY 
Refractories Division, Perth Amboy, N. J. 


District Sales Branches: Chicago, Philadelphia, Detroit, Cleveland, Boston, 
Pittsburgh. Distributors: McConnell Sales & Engineering Corp., Birmingham, 
Ala,; Christy Firebrick Company, St. Louis, Mo.; Harrison & Company, Salt Lake 
City, Utah; Pacific Abrasive Supply Company, Los Angeles & San Francisto, 
California; Denver Fire Clay Company, El Paso, Texas; Smith-Sharpe Company, 
Minneapolis, Minn, 


THE CARBORUNDUM COMPANY, Refractories Division, Perth Amboy, N. J. 


Please send me a copy of “Super Refractories for the Process Industries.” 






















































































PROTECTED 


NOW: ENTIRELY 


The new 


CHAPMAN 


List 960 Gate Valve 


You can expect longer service from this new smail 
forged steel gate valve (which replaces Chapman’s 
Standard List 960). These features insure it: 

Bonnet now fitted with a substantial forged steel 
yoke. A flanged forged steel packing gland is pro- 
vided, thereby eliminating exposed threading on 
valve yoke, thus giving immunity from rusting and 
corrosion when placed in exposed locations. 

Stems, plugs, and seat rings on all valves are heat 
treated stainless steel to insure greater working 
qualities. 


Swivel bolts are used for holding the packing gland. 









Joint 







Packing 





Replaceable 
Stainless Steel 








Connection 





No gaskets to blow, as in valves with: flanged 
bonnet connections. 

Specify List 960 outside screw type in carbon 
steel for working pressures to 800 Ibs. at 750° F. 
Or in alloy steel for service at 1000 Ibs. working 
pressure at 750° F. Both valves available in screw 
and welding ends. Where service conditions make 
it preferable the List 960 rising stem inside screw 
type is available. 

For greater pressures — get Chapman List 990 with 
heavier walls and extra strength. In sizes up to and 
including 114”, with screw or welding end. 


The Chapman Valve Mfg. Co., Indian Orchard, Mass. 











Metal to Metol 


Full Pressure 





Flexible Stem 








Petroleum Refiner—V ol. 23, No. 12 





0. 12 


FORGED STEEL 
SCREW END PIPE 





FITTINGS 


e W-S Forged Steel Fittings are especially 
recommended for High Pressure, High 
Temperature Service in refineries, oil fields, 
chemical plants, shipyards, air conditioning 
and refrigeration plants, power plants and 
all hydraulic services. 


WHY W-S FITTINGS ARE PREFERRED 


1, Long low bands extending beyond thread 
provide strength where necessary to insure 
tight joints as well as ample wrench surface 
for easy installation. 


2. A high safety factor is insured through 
heavy walls of uniform thickness. 
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Sold Through Leading Distributors 







AVAILABLE IN 2000-3000 AND 6000 POUND CLASSES 
FOR OIL-GAS—STEAM—AMMONIA AND HYDRAULIC SERVICE 


3. Unrestricted flow is provided by passages 
greater in area than the pipe of equivalent size. 


4. All Fittings are chamfered to protect the 
thread and afford easy entrance of the pipe. 


5. Threads are long, accurately cut—perfectly 
aligned insuring tight joints. 


W-S Forged Steel Screw End 
Fittings are machined from 
solid drop forgings. Available 
in three classes—2000—3000— 
and 6000 pound. Sizes 4” to 
4” 1. P. S. Each class can be 
furnished in Carbon Steel; 
Carbon-Molybdenum Steel; 
Chromium - Molybdenum, Steel 
or Stainless Steel. Ask for Bul- 
letin A-3. The Watson-Stillman 
Co., Roselle, New Jersey. 
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, caps to decks. 
Trapezoid minor trusses. P | 


: t Extruded holes in deck plate a 
Thermal expansion joint between deck plates 


and supporting trusses Simplified installation of dow: 


Peripheral tray clamps. 





. Adjustable we 





a 





Ta GLITSCH Bubble Trays aud Capes bre 


Latest Fabricated Tianprrovemeuts 


Fabricated structural major beam Improved boiting arrangements for holding 


Semething Special? . 7. Call tu GLITSCH 





12'-4"" diam. bubble 
tray made of 12% 
chrome stainless alloy 
to fit a 12'-6" diam. 
tower. 


GLITSCH Bubbie Trays and Caps are designed to improved design that incorporates the above 

meet process demands, vessel designs, corrosive features. All equipment is laid out on blue prints 

and thermal conditions, and installation problems, obi then submitted for approval. There is nc 
i 


as well as provide for easy inspection and inex- ob 
pensive maintenance. These are all met by GL 





igation attached to confidential discussion with 
SCH representatives at any time. 


Manufactured under U. S. Patents No. 2,210,808; No. 3,309,309 No. 2,338,928 and No. 2,341,091, and other Patents Pending 


pig, VUitsch SONS 


“TRUSS-TYPE” 
HOME OFFICE and PLANT DALLAS 1, TEXAS 


Mid-Continent Area Representatives Gulf Coast Representatives 


BUBBLE TRAYS....and CAPS. 








New York City office W. C. MYERS & COMPANY K. E. LUGER COMPANY Pittsburgh Area Representatives 
SALMON TOWER BUILDING = fyisa Logn Bidg. Tulsa 3, Okla. Heights State Bank Bidg. D. D. FOSTER COMPANY 
11 WEST 42nd STREET Chicago Office: 3618 Washington Ave. 412 Peoples Gas Building 


310 S. Michigan Ave. Houston 7, Texas 
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Pittsburgh 19, Pa. 


A Salute to CATALYSTS 


Planes, over land and sea, roar a salute to catalysts 
and to the refining industry . . . the combination 
which has accomplished the seemingly impossible 
. «+ in preducing large quantities of high octane 
gasoline in record time. 


From the start, The Harshaw Chemical Company 
participated in this enormous job by supplying 
catalysts for ALK YLATION, ISOMERIZATION, 
DEHYDROGENATION, HYDROFORMING, 
HYDROGENATION, POLYMERIZATION, 
DEHYDRATION. 

The potential uses for catalysts are unlimited. All 
indications point to increased possibilities for wider 
industrial uses in manufacturing applications not 
yet explored. 


Samples are available for test purposes. 


TYPICAL CATALYSTS 


Anhydrous Hydrofivoric Acid e Aluminum Chloride 
Boron Trifluoride e Anhydrous Hydrochloric Acid 


Activated Alumina Molybdenum Alumina 
Chrome Alumina Tungsten Alumina 
Chrome Nickel 

Cobalt Phosphates 

fron Thorium 

Magnesia Titanium 
Molybdenum Tungsten 


We hace a large capacity 
for pelleting 


HARSHAW CHEMICAL o- 


1945 East 97th Street, Cleveland 6, Ohio 
BRANCHES IN PRINCIPAL. CITIES 
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THE M. W. KELLOGG COMPAN' 
Jersey City, N. J..225 Broad 

Representatives: Y 
LOS ANGELES: 609 SOUTH GRAND - TULSA: PHRTOWER BLDG. | 


“Masterflex’’ Prefabricated Piping Systems « ‘“Masterweld” pressure vessels 
for Po: », Refinery and Chemical Industries. Heat Exchangers. Pyrolytic and 

king Units, Hydroforming, Reforming, Dehydrogenation, Alkylation, 
Desulphurization. Thermal and Catalytic Polymerization Units - JUIK Processes 
for Lubricating Oil Plants. Plastic Refractories * Radical Brick Chimneys. 
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DERATE 16 to 28 


.Screw-Stem 


. Operation of HOMESTEAD LEVER-SEALD VALVES is quick and 


positive. From wide-open to fully-closed requires only a quarter-turn 
of the upper lever—and that’s 16 to 28 times faster operation than 


_the 6 to 7 full turns required by screw-stem-type valves. Not only 


do HOMESTEAD LEVER-SEALD VALVES cperate quickly, but 
they are built to operate under all conditions; for built right into 


’ every valve is a powerful lever and screw device which relieves 


seating pressure between the plug and body just enough to overcome 
friction and permit easy turning. For fast, positive, labor-saving 
operation, they can't be beat! And the small space required by the 
Quarter-Turn, permits their use where other valves could not be 
operated. 


' HOMESTEAD LEVER-SEALD VALVES are made in combina- 
tions of metals and alloys to meet your service requirements, in sizes 
1%” to 10”, for pressure ranges from 150 pounds to 1500 pounds. 
Special valves may be designed to meet your specific requirements. 
Write now for Valve Reference Book No. 38. 


Why You Should Use Homestead 


LEVER-SEALD VALVES: 


1. Instant Stick-proof operation. 
2. QUARTER-TURN FULLY OPENS 


OR CLOSES. 


3. Positive seal without lubrication. 
4. Seating surfaces always protected 


in both open and closed positions. 
Corrosion practically eliminated. 


5. Unobstructed straight-line fluid 


flow. 


6. Alloperating parts protected from 


damaging effects of service con- 
ditions and weather. 


“M"" Pennant with three addi- 
tional gold stars—-highes! 
Maritime production award ye! 
given to the men and womes 


Homestead 


LEVER-SEALD 
HOMESTEAD VALVE MFG. CO. - - - P..0. BOX 16 
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of any manufacturing company. 


ALVES 
- CORAOPOLIS, PA. 








Sustained accuracy through long 
periods of hard service -—that’s what 
you want in a petroleum meter for 
pipe line and refinery service. And 
that’s what you gefin a Smith Meter. 


The metering mechanism is forti- 
fied against pressure shock. The 
simple, time-tested Smith Rotary 


SURE SMITH METER 


el M-65 


Principle and exclusive Smith design 
provide an unequalled combination 
of speed, stamina, and accuracy that 
stays accurate. 

- . 7 


Available on priority for every pipe line and 
refinery need in capacities from 57 to 929 
barrels per hour . . . and for pressures from 
250 lbs. p.s.i. to 1000 lbs. ».s.i. 


a 
+ | 


SUBSIDIARY OF A. O. SMITH CORPORATION 


Factories at Los Angeles and Milwaukee 
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ofty-one years before 
the 19th Amendment permitted national women’s suffrage, fair 
voters were casting ballots in municipal elections at the Massa- 
chusetts polls. In steam engineering, too, in 1879, something 
new had been added. Tim Kieley introduced the steam trap... the 
daddy of them all. For 3 generations since then, K & M Specialtie« 
have benefitted from this pioneering headstart. Today’s K & M 
‘~ Type 554 combination Back Pressure and Atmospheric Relief 
Valve is an example. In any service where constant pre-determined 
back pressure and absolutely tight shut-off are required, this 
water-sealed valve is guaranteed against leakage or back flow. 
Sizes from 2” to 24’’, to handle pressure from 2 to 30 Ibs. without 
pounding or chattering. Installation may be vertical or hori- 
zontal; pressure setting is easily adjusted; servicing, when neces- 
sary, is extremely simple. Type 554 may be your answer. to an 
unsolved problem. 
Do you have our General Catalog #66? Write for it. 


KIELEY & MUELLER, Inc. 
MANUFACTURERS OF PRESSURE ARO LEVEL CONTROLS SINCE 1879 
NORTH BERGEN, NEW JERSEY 
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SOL LVAY, 


TRAOL MARK REC, Usb, P41. OFF. 


'49- 50% 


tank car | 


‘LIQUID 
CAUSTIC POTASH 


\ Gasoline powers the attack! . ... and helping to give high 
| octané gasoline its fighting power is SOLVAY LIQUID 
\ CAUSTIC POTASH. 

| Produced with a KOH content of approximately 50%, it 

1 

1 













meets the needs of refiners for a high quality alkali with az 
absolute minimum of impurities. Prompt shipments in tank 
cars from our Syracuse plant. 


Solvay can.meet your requirements ..4 Write today! 
¢ 


SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by The Solvay Process Company 


40 RECTOR STREET NEW YORK 6, N.Y. 
BRANCH SALES OFFICES: 














ee SE TS, 45 Milk Street 

8 ES ®RST ORO 212 South Tryon St. 
RUMI. ocs0cicetedlncsseceeaesaditeaisscesaseties 1 North LaSalle Street 
enemas a Olin... cesses cinameroenisas 3008 Carew Tower Building 
Cleveland 15, Ofio.............c..cceecceeeeeceeee ogee 926 Midland Building 
RRRONE 2, iI neha cc cert essvcseas 7501 West Jefferson Avenue 
New Orleans 12, La ie .... 1101 Hibernia Building 
New York 6, N. Y..000.0............ 40 Rector Street 
Philadelphia 7, Pa. 12.South 12th Street 
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| Story that hasn’t been told 


AN AMERICAN WAR PRODUCTION RECORD 
THAT DESERVES TELLING... 











This accomplishment merits special commendation, 
because it climaxes 25 years of development, planning, 
and teamwork of a greut organization. The cooperative 
effort of Humble employees has brought about a uniform 
progress in all phases of the Company's operations which 
has enabled them to establish remarkable records in 
finding, producing, transporting and refining petroleum 
during a critical. period in the history of our nation. 





: On December 14, at 3:00 o'clock 
in the afternoon, the men and women of 
Humble Oil & oe Company will pause in their work 
to commemerate, in appropriate ceremony, a feat 
unparalleled inthe petroleum industry: The production of 
ONE BILLION GALLONS of finished 100-octane aviation 
gasoline at the Baytown refinery. 

















ans 





Baytown Ordnance Works, first synthetic 
toluene plant in the world, has supplied 
toluene for at least one out of every two 


Humble research and development, in prog- 
ross for many yeays before Pearl Harbor, 
made possible th/se accomplishments and 


lons of finished 100-octane aviation gasoline 
—more than has been produced by any other 
plant in the world. The world’s first commer- 


contributed greatly to the total production bombs used by the United Nations since sak elitaltha Udalltwaktullt ie Gaytown 
of toluene, and the tremendous quentities Pearl Harbor. For this production feat, Bay- - lone. The alk Mian dedi ts + ta we Th 
of finished 100-octane aviation gasoline re- town Ordnance Works has five times been backb : f 100- gor ti " ed 

auaatedl Ge Army-Navy “eM ackbone o -octane aviation gasoline he 


qe °Y ove Armee Forces. production by the entire petroleum industry. 
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Through the facilities of Humble Pipe Line United in a great singleness of purpose, 

Humble OW & Refining Company is the Company, there is being transported more 14,000 Humble men and women are devot- ca 
nation’s lorgest producer of crude oil, and oil than is being carried by any other sys- ing themselves to the task of providing 
. sth) ‘gbiielithia endl dtletoaith of tem in the country. Nearly 700,000 barrels vital petroleum products for war, looking 

eee ee move daily through Humble pipe lines— to the day when their 3,000 fellow em- TH 


‘the increased production required for war, 
as measured by the gain since 1941. 





one-seventh of all the oil production in the 
United States. 





ployees and all their comrades in arms will 
return. 








\. ( OPEN HOUSE AT BAYTOWN REFINERY, DECEMBER 14-17 


\ So that one of America’s great war plants may be seen in action, Baytown Refinery is 
holding open house from Thursday, December 14, through Sunday, December 17. The 
story of the refinery at war will be told by dramatic exhibits of petroleum war products 
and a great Army and Navy show of war machines and materials. Specially conducted 
tours wil! take Humble’s friends and neighbors into the ‘heart of: the refinery itself. 


HUMBLE 


OIL & REFINING COMPANY 


HOUSTON, TEXAS 


HUMBLE 
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Two generations of engineers who 
have used Kennedy Valves know that 
they are thoroughly reliable in every 
respect. Every Kennedy Valve type can 
be depended upon to close tight, open 
easily, and give lastingly good service 
with minimum attention and mainte- 
nance expense. You are safe when you 
standardize on Kennedy. 240-page 
catalog sent on request. 


THE KENNEDY VALVE MFG. CO. 


Elmira, New York 


Kennedy Flanged O.5.&Y. Iron Body Gate Valve 
for 800-lb. Water, Oil, or Gas Pressure 


Kennedy Products inciude Bronze and lron Body 
Gate, Globe, Angle and Check Valves’ in’ all 
standard types and sizes; Malleable Iron and 
Bronze Screwed Pipe Fittings; Standard Cast Iron 
Flanged Fittings and Flanges; also 250-ib., 400- 
Ib., 500-Ib., and 800-Ib. Iron Body Double Disc 
Gate Valves specially designed for Oil and Gas 
Industry Service. 
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KENNEDY valves... pipe fittings... pire 
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LUMMUS 
REFINERY 
EQUIPMENT 


HEAT EXCHANGERS 


CONDENSERS 


\ REBOILERS 


\\ 
STEAM GENERATORS 


STEAM JET REFRIGERATION 


STEAM SURFACE CONDENSERS 


BARQMEYRIC CONDENSERS 





STEAM JET AIR EJECTORS 






EVAPORATORS 





«UP for full efficiency 


replace ‘critical metal substitutes 





Lummus heat exchangers — purchased for war emergency oil 
refinery use during critical metal shortages — should now be 
reviewed for full heat transfer efficiency. In many instances tube 
bundles of substitute materials may now be replaced with bundles 
fabricated of metals that will increase operating performance. 
Furthermore, now is the opportune time to install additional heat 
exchangers which were necessarily omitted from plant design 
due to wartime restrictions. 


Lummus engineering service is available for making such a 


review and for the study of specific metal replacement problems 


and the modernization of oil refineries to meet post war 


requirements. For further information write to: 


THE LUMMUS COMPANY - 420 LEXINGTON AVE., NEW YORK 17, N.Y. 


LUM MUS 
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Kerotest Valve control dependability, good per- 
formance and longevity are not wartime develop- 
ments, but are characteristics directly resulting 
from more than three decades of intimate 
experience in solving difficult, industrial valve 
requirements. Our success in maintaining this . 
reputation for high quality and maximum de- 
pendability while producing valves for war— 
in tremendous quantities-—has developed new 
materials, new economies in production methods 
and new simplified designs. KEROTEST engi- 
neers are ready to apply these benefits to your 
present valve requirements—phone, wire or 
write your specifications for quotations or de- 
scriptive technical information. 


KEROTEST MANUFACTURING CO, 


PITTSBURGH, PA. 


VALVES « FITTINGS * ACCESSORIES 





i 
“Mulberry” — the Secret Floating Harbor for Normandy Landings. 
Large conercte or steel pontoons were installed at regular intervals, 
transverse to the pontoon bridgeway to strengthen it and to serve as 
mooring places for vessels. 
Omaha beach can be seen in the background. 


Official U. S. Navy Photograph — 


Made Invasion Landings Possible and Saved Ships from “Fires at Sea’ 


The U.S. Army and Navy, keenly aware of the.diffi- 
culty of landing critical supplies to support the D- 
Day Invasion, cleverly conceived “Mulberry”—the 
Secret Floating Harbor—which was successfully 
anchored off Normandy Coast. 


The U. S. Navy, always alert to protect the fleet and 
the crews who man it, was early to recognize the in- 
creased dan ger from fires at sea in modern warfare. 
National Foam, having many times demonstrated 
its efficiency in quickly extinguishing serious fires 


NATIONAL Foa 
\ : ae Re 


i V/ 


~I1felizriinn 
\ ree fit Ln 


Spe 


on oil tankers and other ships, has been adopted and 
is used extensively by the U. S. Navy to help protect 
the fleet. 


Most oil refineries, also large industrial plants, have 
been protected for many years against fires by’ 
National Foam Fire Fighting : 
Equipment. 

Our Engineers will gladly consult 
with you and recommend the type 
of equipment best suited to effee- 
tively meet your needs, 


M SYSTEM. ING. _ 


7 
Ym rire Protection 


C / \ U 


Packard Building. Philadelphia2. Pa. 
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Midvale tool steels come from the school of hard knocks. They 
are the outcome of shop. experience in. making our own tools 
for some of the toughest machining jobs in all industry. The 
No. 1 Lesson is right steel. To get it in cach case, we piled re- 
search on. research, test on test. Result is a full Midvale line of 
modern tool steels, available for ready delivery on priority orders. 


THE MIDVALE COMPANY «+ NICETOWN + PHILADELPHIA 


OFFICES: NEW YORK + CHICAGO «¢ PITTSBURGH 
WASHINGTON « CLEVELAND +« SAN FRANCISCO 
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Here’s the newest member of the PAGE Elec- 
trode family. It is a general-purpose electrode, 
especially designed for welding light-gage mild 
steel in flat, vertical, overhead and horizontal 
positions with either alternating or direct current. The PAGE 
HI-TENSILE AF ELECTRODE produces an exceptionally smooth 
and uniform bead, siightly convex. This makes it most satis- 
factory for fillet and lap welds. For further details about 
this new electrode, get in touch with your PAGE distributor. 


PAGE STEEL AND WIRE DIVISION 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, 
Pittsburgh, Portland, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT +» CONNECTICUT 
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TOTALLY ENCLOSED 
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PROTECTED MOTORS 


When you mustijuse motors under adverse operating con- 


ditions, select one of Master's Protected Type Motors. 


v = 


a 


-|They are available in sizes from “s to 75 HP in a wide’ 
ay of electrical and*mechanical_ modifications. 
Investigate, MASTER'S usual ability to serve you econdm- 


ically with motors that really fii’ your exact needs. 


THE MASTER ELECTRIC COMPANY © DAYTON, OHIO 
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Formula for a Gourmet’s Dish 


A master chef with kingly taste and the touch of 
an artist ...a great recipe brought to perfection 
through years of trial-and-error . . . Ingredients 
that are flavorful and fresh. All this, men, methods 


and materials create great cooking. 
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= You cet insulation efficiency the same Wa 


@ All the elements properly coordinated — 
men, methods and materials. This is the 
RUBEROID way to assure maximum serv- 
ice from industrial insulation. 


MEN ... The right ‘men are all-important. 
Skilled mechanics in the nationwide organi- 
zation of Ruberoid Approved Applicators 
handle the jobs. These men know teir busi- 
ness. They’ve licked the most difficult insu- 
lation problems. 

METHODS . . . Each installation is “tailor- 
made” to meet the individual job. Ruberoid 
engineers are not wedded to any one method. 
You get the benefit of broad experience with 
ail possible methods of application. 
MATERIALS ... The right insulation material to 
meet your specific temperature control prob- 
lem. The Ruberoid insulation line has no 
“gaps” in it from 0° to 1900° F, 
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Write for Ruberoid friaiolestieas Guide 
The RUBEROID Co., Executive Offices, 500 Fifth Avenue, New York 18, N.! 
ASPHALT AND ASBESTOS BUILDING MATERIAL 
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There’s always a POWELL Valve for 


The “KNOW-HOW?” acquired through 98 years 
of making valves—and valves only—has enabled. 
POWELL Engineering to design valves to meet 
every problem of wartime flow control. This same 
“KNOW-HOW?” is your assurance for the post- 
war future. Shown here are a few examples of 
a complete POWELL Line especially adapted 
to your industry. As new requirements. arise, 
there’ll be POWELL Valves to meet them. 





The Wm. Powell Company 


Dependable Valves Since 1846 
Cincinnati 22, Ohio 


Class 300-pound Cast Steel 
Motor Operated Gate Valve, ven- 
*turied from 12” port size to 20” ; 
>'size end flanges. Class 300-pound Cast Steel, Bevel 
Gear Operated Gate Valve designed 
for ultra high temperature service. 


Class 300-pound 16”CastSteel 
Gate Valve with top-mounted 
electric motor operator. 


Class 900-pound Cast 

Steel Swing Check Valve. mS sam 

300-pound Stainless Alloy (Has- ~ 125-150-pound Iron Body Bronze 

telloy) Separable Body Reversible Ciass 300-pound Cast Steel Mounted or All Iron “‘Master 

Seat ‘‘Y’’ Valve. 0..S. & Y. Angle Valve for Pilot’’ Gate Valve. 
temperatures up to 1400F. 


e 
(OO nance athe, # 
Pa 
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; 200-pound Bronze Globe 125-pound Iron Body 
Class 900- pound Cast 150-pound tron Body Bronze Valve with regrindable, 200-pound Bronze Cate Bronze Mounted or Ail 
Steel 0.S. & Y. Gate Valve. Mounted Globe Valve. renewable seat and disc. Valve with renewable disc. lron 0.S.& Y. Gate Vaive. 
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WIRE CLOTH TOWER PACKING 


...and how it helps fo achieve 





















































more accurate fractionation 


Stedman tower packing for distillation processes 
combines ingenious design and construction with 
the liquid film-forming characteristics of wire cloth. 


The packing provides independent paths for 
* the flow of both liquid and vapor, yet assures inti- 
rs mate contact of the two. Liquid continuously fol- 
. o é, lows contours of the wire cloth, forms a film over 

By i gle the open spaces of the screen, and seals mesh open- 

&. a “8 ings on both top and bottom surfaces. Vapor rises 

. ‘ 0 through openings provided in the packing, and 

bo * flows over and around these surfaces. 

j s Because of its intricate construction, Stedman 
pa es a eae cgi tgen: ward packing requires wire cloth of high mechanical 
punched, blanked and embos.-. ‘o “orm sheets hav- strength and exceptional amenability to forming 
ing a regular pattern of raised pyramids, vapor open- and weiding. Corrosion resistance, too, is essential 
ings, valleys and side lip. The sheets are fastened 
together by spot-welding. 





for efficient operation and long life. 


Well fitted to meet those specifications are 
nickel alloys. Monel wire cloth, for example, is 
strong, readily fabricated, and resistant to a wide 
range of corrosives. It has the additional ac vantage 
of being lowest in cost among wire cloths «f com- 
parable qualities. 


In achieving fractionation of high accuracy, 
Stedman packing has been markedly successful. 
Its ability to separate individual hydrocarbons of | 
99%-plus purity has been demonstrated. Its other 
advantages include: 





1. Low frictional loss, vital in vacuum distillation 

2. Low hold-up 

3. Increased efficiency through reduction of installation 
height per theoretical plate equivalent 

4. Increased yield of closely fractionated products 


Originally.a product of Canadian research, Sted- 
man towerpacking has been further developed by 
the laboratories of Foster Wheeler Corporation. 
Their Bulletin ID-44-2, carrying more information 
on Stedman columns, may be had by writing them 
at 165 Broadway, New York 6, N. Y. 


And for helpful data concerning the use of INCO 
Nickel Alloys in the petroleum industry, write to 
the address below for your copy of “Monel, Nickel 
and Inconel in: Oil Refining.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, NewYork 5, N. Y. 
Arrangement of triangular Stedman packing sec- 


tinal Mone! 


tion units. The wire most commonly employed for me. 
cloth is 0.009” in diameter, and i: woven into a 


Wheeler Corp. For further information, soe text NICKEL FAN ALLOYS 
j 


| «°"S'’ MONEL « “R'’MONEL + ‘KR’ MONEL + INCONEL «+ ‘‘2"' NICKEL » NICKEL © Sheet Strip Rod Tubing Wire Castings Welding Rods (Gas & Electric 
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THE DISC (1); IS PULLED DIRECTLY: 


AWAY FROM.ITS #EATZ BY THE 
OPENING LUG (2) BEFORE TT. STARTS 
TO MOVE TO. THE: OPEN POSITION. 


FOR EASE OF OPERATION 


THE SIMPLICITY OF 
CONSTRUCTION means 
LOW MAINTENANCE 
COSTS. 


... and the exclusive Reed Valve Operating 
Principle Means Ease of Operation in Any 
Service. 


Simplicity of construction means low main- 
tenance costs—and the exclusive operating 
principle of Reed Valves assures ease of 
operation in any service. 


Reed Valve discs are not subject to expansion 
or contraction of the valve body and fluid 
temperatures can vary widely without affect- 
ing the action of the valve. 


In the open position the discs are fully pro- 
tected as the trim material is applied to the 
entire cylindrical body bore and the discs are 
resting on trim material at all times. 


It will pay you to investigate the merits of 
the Reed Steel Gate Valve. 


2 


DIVISION 
ROLLE BIT COMPANY 


HOUSTON 


» SEXAS 
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THE 
FLAME ARRESTER 
THAT Keally 
ARRESTS FLAME 


























GUARDS YOUR VITAL VOLATILE 
PRODUCTS FROM CONFLAGRATION 


Tens of thousands of ''VAREC" Flame Arrester installations assure genuine protection 
to vessels storing volatile liquids or combustible gases. Flame arresting Grids, ‘or Banks, 
designed to trap and pass back to tank entrained molecular liquid and prevent flame 
propagation, are manufactured from noncorrosive sheet aluminum, brass or copper. 1 
Housings are cast aluminum, semisteel or steel. Scientifically engineered, streamlined 
housings and expanding passageways guarantee free tank breathing with minimum 
pressure drop. Free area through Banks is over four times free area through correspond- 
ing pipe size. To counteract any chemical action of tank contents, unit may be furnished 
in various materials to provide maximum efficiency. 











_ Vertical Fig. 50 series is illustrated. Horizontal installation, Fig. 53 series, available. 


Section of ""VAREC" Flame Arrester Grid 


May we piace your name on our mailing list to receive a copy of the forthcoming 
“VAREC" Catalog and Handbook P-7, profusely illustrated with drawings, charts, engin- 
eering data, etc. The ‘VAREC" Engineering Department and Laboratory is at your 
command for consultation at any time. 


""VAREC"’ approved Flame Arresters are listed by Underwriters’ Laboratories, 2” to 10” inclusive, 
epproved by Associated Factory Mutuals’ Laboratories, 2” to 6” inclusive (larger sizes pending), 
approved by U. S. Treasury Department, 2” to 10” inclusive, approved by U. 5. Coast Guard 
(formerly U. S. Bureau of Marine Inspection and Navigation), Lloyds’ Bureay of Shipping, ond 
American Bureay of Shipping, 2” to 10” inclusive. 


—_— 
—— ——t 


THE VAPOR RECOVERY SYSTEMS COMPANY 
Consultants, Designers, Manufacturers of Gas Control and Tank Equipment. 
COMPTON, CALIFORNIA 


Branch Offices and Stocks Carried at 
New York City Tulsa, Okla. Houston, Texas New Orleans, La. 
Agencies Everywhere « 


















The FIRST, most Simple and Fool Proof 
Extensible Arrester Bank. Illustrating ease 
of inspection and maintenance. 
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MORE THAN 
A CENTURY 
OF VALVE 
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WaLWORTH CAST STEEL VALVES 
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lworth Series 600 
Walworth Series 300 mh — ote Globe Valve 
Walworth Steel, a ot Steel Gate Valve 
Bearing Type Lubri- 
on Plug Valve 











Walworth Series Pete 500 

-operated teel 

Walworth Series 1500 Gate Valve wit with Weld- 
Steel Gate Valve je a 
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pond: Since 1842, Walworth has continuously manufactured valves and fittings for 
vished every piping requirement. This unmatched background of experience in valve 
design and manufacture has given Walworth valves their outstanding reputation 
ilable. for dependability, economy, and long service life. 
wind Walworth Cast Steel Valves — made in a complete line of types and sizes — are 
oa re excellent modern examples of Walworth vaive leadership. They combine the latest 
you! features of advanced valve design with the traditional manufacturing skill which 
has made Walworth valves famous throughout the world. 

See your Walworth distributor for further information on Walworth steel valves, 
oe or write for a free copy of Catalog 42. It describes Walworth’s complete line of 
on valves and fittings in steel, bronze, and iron. 

I 





"| ae WALWORTH 


pn a valves AND fittings rey 
TO 4 PLANTS 60 EAST 42nd STREET, NEW YORK 17, N. Y. 
t4 DISTRIBUTORS In PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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WOLVERINE 


Looxs 7020 
EXTRUDES ptfter 


The casting flaws that may be concealed 









underneath the skin of condenser tube 







billets do not get a chance to go very far 


here at Wolverine. They are caught “in 






the bud’. Immediately after being cast, 






each billet is scalped; that is, it has its 






outer surface shaved off revealing a 






bright surface which permits easier 






spotting of even the tiniest flaws. 













That is the only sure way of detecting 







casting imperfections which sometimes ca 
occur just beneath the surface. The only 
way to know what is hidden under the— At 







outside surface is to take it off and look. 





That's another reason why you can al- 


ways be sure of high quality in Wolverine 







Condenser Tubes. 


tie Bt a eas: 





BUY WAR BONDS 


QLVER yz 


TUBE DIVISION 












‘Fi 


CALUMET & HECLA ‘Fi CONSOLIDATED COPPER COMPAN! 
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WELDING NECK 




















- CAPS “ELBOWS ELBOWS FLANGES 





its CROSSES 180° RETURNS ORIFICE FLANGES SLIP-ON FLANGES 














ing REDUCING OUTLET TEES REDUCERS REDUCING - ON - THE - RUN TEES BLIND FLANGES 
ais Service That COVERS the Mid-Continent 


a FISHER CHASE RATIONAL | 


““Antimonial Admiralty”’ 
CONDENSER TUBES 


Standard Brass Products 


‘| Sphere fe eB fin 


IASON IA sure i 


Crassene 
DALLAS « -eaait te - ODESSA 
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FACILITIES TO DO THE JOB! 
Manufacturers and fabricators of all types Ail equipment is designed, manufac- 
of welded sheet and steel plate products. tured and supervised by men who have 
Facilities te do the job whether large or ; had many years cajiskate a Diet 
small. Engineering skill backed by constant tj . BY BAI lot tructi 
research. fale plate construction. 


DALLAS TANK 




















DSCO 


HEATERS 
are BUILT 
TO YOUR -- 
ORDER 


. . - and waat is equally 
important, ADSCO has 
built heaters for dozens 
of different applications 
—can design and build a 
heater that has the capac- 
ity, efficiency and reserve 
requirements exactly suit- 
ed to your particular 
operating conditions. 


Whether you require 
horizontal or _ vertical, 
storage or instantaneous 
equipment to heat or cool 
water, gases, oil or other 
liquids, write us or send AMERI@AN [JISTRICT STEAM COMPANY “O""™ LONAWANOA 


for Bulletin 35-75R. Makers of "UP-TO-DATE" Steam Line-~Equipment For Over 60 Years 


Co 
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ON A SILENT NIGHT... 


To see the lights coming on again in a war-darkened world. holds.a 
special thrill for those whose skill and sweat made what was needed 
to win the Victory . . . To all of the workers in American industry, 
we at GATX wish at this holiday season a full measure. of the 
American blessings they have so richly earned. 


GENERAL AMERICAN: TRANSPORTATION CORPORATION 


Plate & Welding Division Sharon, Pennsylvania 





: Specialists in plate fabrication— manufacturers of pressure vessels of steel, 
PLATE & WELDING 
DIVISION 


LANT AT. SHARD NPA. 


alloys and aluminum—all classes of welding — process equipment of all 


types—chemical engineering laboratories and service—completely equipped 


field erection department. 








Send for ct Nou! 


YOU'LL WANT 
IT IN YOUR FILE 


LILIE- HOFFMANN 
COOLING TOWERS 


INCORPC RATED 


New SaiAloc 
Just off the Press 


FURNISH=; YOU FACTS 
OF COOLING TOWER 
DESIGN, ENGINEERING, 
CONSTRUCTION AND 
PERFORMANCE 


; 


MAIL COUPON TODAY 








LILIE-HOFFMANN COOLING TOWERS, Inc. 
4239 Duncan Ave., St. Louis 10, Mo. 


Mail catalog to: 


Name 





Position ee eR 





Co. Name____ i lS OS eg a oS eats 


Street and No... FRE PNT CON aS 
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‘SNAPPING’ DISC, 





SAVES TIME 
AND FUEL 





@ For instant heat in 
steam using units, use 
ANDERSON SUPER 
SILVERTOP STEAM 
TRAPS with a Ther- 
mal Air Eliminator. 
This Eliminator is a 
thermostatic disc on 
the side of the bucket 
covering small air 
ports. When cold, the 
disc is convex and 
ports open . . . Steam 
instantly forces air out 
: of the ports and the 
This cut-away view shows ibe heat “snaps” the disc 
Snap Action Thermal Air closed, preventing 
Eliminator located on the steam loss. With air 
inverted bucket. italia when siete: tt, 
instantly with hot, dry steam. Thus the 
“Snapping Disc” saves time and fuel neces- 
sary for a warming-up period. The free 
book, “How to Choose a Steam Trap,” 

gives complete details. 


THE V. D. ANDERSON COMPANY 


1942 West 96th Street © Cleveland 2, Ohio 
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STEAM TRAPS i 
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wm RESSTLE 


SEALING and COATING COMPOUNDS 


olted Tank sealing compounds devel- 
B oped by Presstite are now being used 
by the United States Army and Navy for 
sealing gasoline storage tanks all over the 
world. These compounds are now avail- 
able to the oil industry. 

Presstite offers plastic compounds and 
cements, all highly resistant to the ac- 
tion of aromatic gasoline, oil, water, etc., 
plus oil and gasoline resistant coatings 
to prevent corrosion on the inside of 

storage tanks. 


Many Presstite 


PRESSTITE . 
sealing compounds 


o " 
Seaiine ComPounos 


are being extensively used to seal aircraft 
fuel tanks containing high octane fuels; 
others seal fuselage seams in pressurized 
eabins and other vital parts. Due to. the 
demands of War, Presstite has success- 
fully solved some of the toughest sealing 
jobs ever presented. 


Presstite sealers and coatings may well 
solve your problems, too, provide longer 
tank life and prevent loss through Jeakage 
in a variety of applications. Our sealing 
specialists will gladly work with you and 
your engineers — just write or send us de- 
tailed information un your requirements. 





TE ENGINEERING COMPANY - 3974 Chouteau Avenue, St. Lovis 10, Missouri 
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Republic ENDURO Stainless Steel 
may cost more than less resistant 


materials—but remember this: I/ 


usually costs less per year of service life. 


ENDURO is highly resistant to rust 
and corrosion, It may be used effi- 
ciently and economically with most 
acids and alkalies, either hot or cold. 
It does not contaminate substances 
which come in contact with it. 


ENDURO resists scaling and oxi- 
dation at high temperatures, too. 
lis high creep strength insures 
safety when used for load-bearing 
equipment which must operate hot. 


And ENDURO is resistant to abra- 
sion and rough use. It is strong and 
tough enough to take punishment. 


Because of these qualities, equip- 
ment made of ENDURO requires 
less attention and less maintenance. 
Equipment life is extended. The 
cost per year of service drops sub- 
stantially. And available operating 
time is increased. 


This cost-cutting metal. has proved 
its economy in tower linings, as 
shown above—in valves, tubes, 
pressure vessels and similar appli- 
cations in the petroleum and other 
industries where chemical process- 
ing is the principal operation. 


REPUBLIC ENDURO USUALLY COSTS 
LESS PER YEAR OF SERVICE.... 


ENDURO is employed by many 
equipment manufacturers in their 
products. It can be fabricated to 
your specifications in the construc- 
tion of special equipment. Send us 
your questions on the use of this 
material. You'll get your answers 
—promptly. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 1, CHIO 
Berger Manufacturing Division * Culvert Division 
Niles Stee! Products Division ¢ Steel and Division 
Union Drawn Steel Division .¢ Truscon Stee! C nen 
Export Department: Chrysler Bldg., New York 17, N. Y. 














Everywhere 


Oil refiners everywhere specify P. S., for Pressed Steél Com- 
pany, Bubble Caps, Trays and Risers. They have good reasons, 
for P. S. refining equipment is made of special alloy steel plus 
years of experience in manufacture. 

P. S. Bubble Caps, Trays and Risers weigh 75% less than cast 
iron equipment, thereby providing sizable savings in haulage, 
repair and replacement... while they reduce weight on the tower 
thus permitting lighter, less costly structures. They “coke up” 
less rapidly; they do not break nor wear out quickly for they are 
heat treated after fabrication. 


THE. PRESSED STEEL COMPANY 


WILKES-BARRE{: PENNSYLVANIA 
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Typifying 
PATTERSON - KELLEY 


Ls and Products 


HEAT 
EXCHANGERS 


designed and 
puilt to meet the 

needs of the 
refinery 


Knowledge of two broad subjects is brought to 
fecus on the heat exchangers we design and build 
for refineries. Our engineers are thoroughly 
familiar with refinery operations, with the prob- 
lems of heat transfer, and with the behavior of 
petroleum products during such action. Our shop- 
men have years of experience in constructing 


heat exchangers, and have worked with all the 





We ay 


THE Ph rad ERS oe “KELL 


Main Office and Factory \13 WARREN STREET, EAST STROUDSBURG, PA. 









Our shop is well 


commercially used metals, 
equipped and modern in every respect. 

That’s an assuring combination of knowledge and 
experience. It assures you of (1) intelligent co-— 
operation with your engineers if you prefer to 
design your own exchangers; (2) ability to do 
the designing for you; and (3) properly con- 


structed units. 






ori. 


BOSTON 16, 96-A Huntington Avenve +¢ NEW YORK 17, 101 Park Avenue + PHILADELPHIA 3, 1700 Walnut Street © CHICAGO 4, Reilway Exchange Building 


Representatives in All Principal Cities 
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...0ft the fob at the 
bities Service 100 Octane 
Gasoline Plant, ‘esiiect* 








Above photo shows 
three, of a shipment 
of eight pumps, feed- 
ing Oil Silica Base 
Catalyst in control 
room. The 3 
pumps _ shown 
have _ jacketed 
bodies which per- 
mit circulating a 
heating or cool- 
ing medium 
through the jack- 
eted section. This 
construction per- 
mits the handling of 
constituents such as 
paraffin, phenol, re- 
sidium tar, asphalt, 
stiff emulsions, etc. 


We're intensely proud of the many diversified appli- 
cations of Hills-McCanna Proportioning Pumps in 
the Petroleum Industry. They’re the key to countless 
pumping jobs where accuracy ot feed, dependability, 
and corrosion resistance are required. 


Available in a series of types and sizes to suit any 
proportioning requirement. Capacity range to 1800 
G.P.H. Pressure range to 22,500 p.s.i. Write for 
details and suggestions. 


HILLS-Mc CANNA CO. 


2441 NELSON STREET, CHICAGO, 18 


OPORTIONING PUMPS @ AIR R’WAYPR VALVES @ CHEMICAL VALVES 
MARINE VALVES = FORCED-FEED LUBRICATORS ® DOWMETAL CASTINGS 




























Check This List of 
Aluminum Chloride Usel 


There are so many hydrocarbon reactions.in the 
petroleum field where Hooker Anhydrous Aluminum me, ¥s 
Chioride can play an important part that you may be \ x Moree sr 
overlooking an opportunity to profit from its use. Five > 
common applications of Aluminum Chloride as a 
catalyst are indicated below. If you are using these 
processes or can use them, you will find Hooker 
Anhydrous Aluminum Chloride profitable to use. Im- 
provements in our manufacturing process insure you 
of a highly uniform, dependable catalyst. 
















PRACTICAL APPLICATIONS 
- ALKYLATION 
CONDEN SATION 














of paraffins with olefins to manufacture motor fue 

. aromatics with higher olefins or alkyl halides, 
a ag pour-point depressants for lubricati 
oils. ; 









=. 2. CRACKING of high-boiling hydrocarbons to manufacture ga 


ines. 















> 3. REFINING by decomposition of organic sulfur compounds 


by polymerization of gum-forming constituents 


4. POLYMERIZATION | of low-boiling hydrocarbons to manufacture mot 
fuels and lubricants. 





















5. ISOMERIZATION to manufacture branched paraffins of high anti-knod 
value. ‘ 
to effect ring closure of aliphatic hydrocarbons, 


to confer increased aromaticity. 



















Although Anhydrous Aluminum Chloride is very 
widely used as a catalyst, another Hooker catalyst, 
Anhydrous Antimony Trichloride, is rapidly becoming 
of interest to some petroleum chemists. This Hooker 
product is widely used as a catalyst in othef fields 
and is worth your investigation. Physical properties 
of these two Hooker Catalysts are given below. 













































PHYSICAL PROPERTIES 
Aluminum Chloride, Anhydrous—AICls 





Molecular Wt. 183.3 
Solubility Gms/100 gms 
Nitrobenzene 26.6 at 20°C 
Orthochlornitrobenzene 22.6 at 20°C 


Heat of solution 

Description: Gray crystalline solid. 

Analysis: Aluminum Chloride 99% Min. 
Iron 9.1% Max. 


Uses: As a catalyst for Friedel- v4 reactions; ¢ poly merization, isomeriza- 
tion, rege oom in petroleum and rubber industry. Also used in dye 


550 small calories/gram minimum 


making, photographic chemicals and pharmaceuticals, 
Antimony Trichlioride, Anhydrous—SbCls 
. Molecular Wt. 228.1 ¢ 
Melting Point °C 73.4 
Solubility Gms/100 gms 
Benzene $0.5 at 20°C 
Monochlorbenzene 56 at 20°C 
Description: Yellowish solid. 
Analysis: Antimony Trichloride 99% Min. 
Iron and Arsenic 1% Max. 
Lead 0% 


Uses: As catalysts in manufacture of dyes and D sseng agers ge inte OMP 
mediate in manufacture of antimony salts; a mordant in textile printing: 
moisture and fireproofing textiles. 









Write for physical data on these two products and ask for a copy of Bulletin 100, the B 
General Products List. You are sure to jind some chemicals lp you to profit by 


Caustic Soda Sodium Sulfhydrate 
Chlorine Sulfur Dichloride 
Muriatic Acid Sodium Sulfide 


HOOKER 
ELECTROCHEMICAL CO. 


Buffalo Ave. at 47th Street 
Niagara Falls, N. Y. 


New York, N. Y. Tacoma, Wash. 
Wilmington, Calif. 
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‘PETRECO DESALTING 
INCREASES ON STREAM 


TIME 500% 


‘ 


A single Petreco Desalter in a Michigan re- 
finery increased the onstream time from 10 
to over 60 days. .a 500% increase in the 
length of runs. This gain in onstream time 
was only one of the benefits resulting from 
Petreco Desalting. Restoring capacities re- 
tarded by plugging and scaling, the topping 
throughout increased 500 barrels per day. 
This tremendous improvement due directly 
to Petreco desalting is indicative of what can 
be accomplished in increased plant capacity 
and efficiency wherever salty crudes are im- 
peding operations and lowering quality. 


The size of your refinery does not limit 
the benefits available to you from efficient 
desalting. Petreco Processing is in daily use 
in many refineries, both large and small, If 
you have a salt problem, a Petreco engineer 
will gladly discuss it with you. 


OMPLETE U. S. OIL STATE COVERAGE BN 


PETROLEUM RECTIFYING COMPANY 


5121 So. Wayside Drive, Houston |, Texas 
648 Edison Building, Toledo 4, Ohio 
530 West Sixth Street, Los Angeles 14, Calif. 


Representatives in principal production and refining centers 





DESALTING 





MICHIGAN REFINER 
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DEHYDRATING | 





Our fighting men still have a long way to go! But—your plant- 


USE 8-POINT PLAN FOR wide selling of the 6th can do much to shorten their embattled 
AN OVERBOARD DRIVE miles—lessen the price they so willingly pay for victory! Join 


the coast to coast parade of patriotic firms that are assuring an 


IN THE 6th WAR LOAN! “overboard” showing in the 6th by following through on 













% Make definite Assignments to those best equip- 
ped to arrange music, speeches, rallies, com- 
petitive progress boards and meeting schedules. 


® Start the ball rolling by appointing a 6th War 
Loan Bond Committee, representing labor, man- 
agement and other groups. 


% Issue Individual Pledge Cards—made out in the 
name of each worker and providing for both 


cash and installment purchase. 
% Resolicit! This is the secret of “overboard” War 
/ Bond subscriptions. Your State Payroll Chairman 


Garry on by selecting a Team Captain—prefer- 
ably a returned veteran—for every 10 workers. 


Right at the start, establish a Quota for each 
department—and every employee. 
Arseage frequent Meetings of Capt , high- \ has a special Resolicitation Plan for you to put 


inte action near the end of the ca ign. 
lighting importance of their work — effective 4 Patna 


sales methods—and need for painsteking study 
of Treasury Booklet, Getting The Order. 


Give generously of your Advertising Space to 
drive home the War Bond story. 


The Treasury Department acknowledges with appreciation the publication of this message by 


PETROLEUM REFINER 


= This is an official U.S. Treasury advertisement—prépared under auspices of Treasury Department and War Advertising Council * 
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Nash Compressors in your plant can automatically increase the 


2 


SUULHUUIVUNUUVEOUASAUS NEUHAUS AGEL LS AE 


capacity of your absorption equipment, for with the Nash it is 


One moving part. 
No internal wearing parts. 


No vaives, pistons, or sliding 
vanes. 


No internal lubrication. 
Low maintenance. 


Slugs of liquid entering pump 
do no harm. 


Original performance constant 
over a long pump life. 


Non-pulsating pressure. 
Saves floor space. 
75 pounds in a single stage. 


possible to secure absorption directly in the pump. 

This is due to the Nash liquid compressant operating principle, 
involving a fluid vortex through which the gas must pass in the 
process of compression. To absorb from a gas, simply flow ab- 
sorbent through the compressor as the compressing medium. 
In this close contact of liquid and gas, the desired fractions are 
picked up and retained by the absorbent. This in no way impairs 
efficiency as a compressor. 

This useful stunt is made possible by the fact that slugs of 
liquid entering a Nash Compressor do no harm te the pump 
structure. Nash pumps have only one internal moving part, 
simple, non-wearing, and employ no gas contaminating internal 
lubrication. There are no valves, gears, pistons, or sliding vanes, 
and original pump efficiency is maintained over a long life. Ina 
single stage Nash Compressors produce 75 lbs. pressure or vacu- 
ums to 26 in. of mercury, with capacities up to 6 million cubic 
feet per day in a single structure. Investigate these pumps now. Sra TUOAUENOTOUENOUUTUOUGSOUGLUCATUOGANONEEEOUAOEUEEU EAA LAGE 


| NAS ENGINEERING COMPANY 
i 304 WILSON, SO. NORWALK, CONN. 
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Step - Valve. pumps 





This is the Valve 
that Makes ‘Em “Tick” 


Milton Roy Pumps are the answer to most chemical and high- 
pressure pumping problems, They are handling successfully 
many viscous liquids, slurries, solids and fibres in suspension, 
and other materials which it is impossible or difficult or too 
costly to pump by other means. They are doing the more 
common-place jobs of pumping acids, alkalies, oils, solvents, 
etc., in exactly controlled volumes, at pressures up to 20 
thousand pounds per sq. inch, more efficiently and more 
economically than is possible by other means. In hundreds 
of installations the advantages of the Milton Roy Step-Valve- 
design have been proved, conclusively, in years of service. 
And what are these advantages? ‘ 


@ Quick and easy accessibility of each individual ball- 
check without disconnecting suctien or discharge 
piping. 

@ Streamline flow of liquid through valve with result- 
ing self-cleaning action and minimum slippage. 

© Double-ball checks . . . positive in action, even when 
working with liquids containing high percentages 
of solids in suspension. If one ball is held off its 
seat the second bali-check holds . . . thus eliminat- 
ing “orifice action" under a partially closed valve 
and effectively eliminating wire-drawing of the 
valve seaf. n 

@ Complete and immediate discharge of air or gas 
from the valve chamber . . . impossible to “pocket” 
air. With the Step-Valve pump, therefore, high and 
reproducible volumetric efficiencies are assured 
... exactly the same volume of material is delivered 
at a given stroke setting with every stroke of the 
pump. 

@ The Milton Roy Step-Valve with single cover plate 
(illustrated) is particularly well adapted for han- 
dling VISCOUS MATERIALS, CRYSTALS IN SUS- 
PENSION, FIBRES IN SUSPENSION, SLURRIES, 
FOOD PRODUCTS. 

@ Flow resistance in this type Step-Vaive is at a mini- 
mum because the bail-checks lift completely out 
of the stream of flow ... the flow passes under 
the ball-checks, aot around them. 

@ Removal of the single cover plate provides com- 
plete and quick accessibility . . . ball-checks and 
pump chamber may be thoroughly cleaned when- 
ever required, as in handling foods for example. , 


These are only a few of the principal advantages of Step- 
Valve design. Write for Bulletin 426 with the complete story. 
Ask also for the Milton Roy Pump Catalog if you do not 
have one in your files, 


MILTON Foy PUMPS 


1383 £. MERMAID AVE, CHESTNUT HILL, PHILA. 18, PA. 












































CROLL-REYNOLDS 
EVACTORS 
Pe 
efficient 
and 


dependable 


HIGH VACUUM 








The above view shows an operating installa- 
tion of a 4-stage Evactor serving a still handling 
a high boiling organic material at an absolute 
pressure of one tenth of 1 mm. In this plant, as 
in so many others using Croll-Reynolds Steam 
Jet Evactors, a duplicate installation was made 
when capacity had to be increased. 

Evactors are available in single and multi- 
stage units of various types and are serving a 
wide variety of requirements in the petroleum 
and chemical industries, including vacuum re- 
frigeration and vacuum cooled heat exchangers. 


CROLL-REYNOLDS 


ENGINEERING CO. 


17 JOHN STREET NEW YORK 7, N. Y. 
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CAPTHIN 
PRODUCTS 







Distributors of 


K-LO INSULATING BLOCKS Y, COMPANION propucrs: 


A new development in a molded insulating block CALAPOR LONG FIBRE INSULATING AND FINISH- 
which provides exceptionally high efficiency coupled 4. ING CEMENT the ‘covering capacity of which is 46 


with unusual structural qualities and lightness in sq. ft. 1 in. thick per 100 pounds. 






weight. Applicable to temperatures up to. 1600 de- 
grees. The K-Lo Insulating Block may be used as a \J CALSEAL FIBRATED EMULSION for weatherproof- 


structural medium and.an insulation combined. \ ing. Fewer pounds give greater coverage. 


Available for immediate delivery from our \i/ Available for immediate delivery from our 
Houston factory. Houston factory. 


_ NPA, 








‘ALAPOR MANUFACTURING co. 


ce: Hiberaia Building, ew Orleans, -La Factory: 5521) Clinton D Houston, Texas 


& 





FSTABLISHEO /869 


DEAN BROTHERS PUMPS /NC. 
3833 


/NDIANAPOLIS /ND. BRANCH OFFICES 
323 W TENTH ST. NEW YORK HOUSTON CHICAGO 
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for... | 


VERTICAL FIRING 


UPWARD 4 











The 32 years experience of the National Airoil Burner Company in the 
design and manufacture of oil and gas burners, naturally led to the develop- 
ment of entire combustion units for firing vertically, upward or downward. 
We have made successful numerous installations of this type, many of which 
are quite large, for firing Steam Superhecters, Petroleum Crude Oil and 
Cracking Heaters, Direct Fired Air Heaters, Chemical Retorts and Kilns. 


In the illustration above we show the assembly of our special upfired S.A.R. 
Ci! burner with oil (at right) and steam (at left) control valves. 


. Regardless of the size ‘of the installation we can supply oil-gas burning 
equipment to meet your specifications ... . call on us. 


NATIONAL AIROIL BURNER Company, Incorporated 


. 1254 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PENNA. 


OIL BURNERS + GAS BURNERS * GAS PILOTS + PUMP SETS «+ EXPLOSION DOORS 
ACCESS DOORS + AIR DOORS + BURNER BLOCKS * FURNACE OBSERVATION WINDOWS 
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KOVEN engineers will continue to give 
the refinery gnd petro 
fort. When victory has been 

dy to aid these rapidly 
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qnufacturing chemical 
have no patented process 
made to order in the KOVEN 
o huge plants are capable of 


work with YOU in design 
j oblem. A consultation 
j call ot write 
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ANSWERS 


TRAP it RIGHT! 


SPEED production...SAVE steam 


TYPICAL METHOD 
ef draining large 
jacketed kettle with 
& STRONG 8O Series 
inverted bucket trap 
with thermal air vent 
(optional) 


by the people 
who build the 
most complete 
line of traps 


Strong 


inverted 


bucket traps are 
superior for 


draining 


steam 


kettles, unit heat- 


ers, dry 


kilns, and 


heat exchangers. 
They handle 
large quantities 


of air and condensate. Turbulence during discharge 
helps pass scale or dirt. Strong’s patented anti- 
device assures full intermittent discharge 
even at low rates of condensation. 


balancing 


Completeness of the Strong line enables us to 
recommend exactly the type and size you need— 
° or inverted bucket, closed float, float-and- 

ermostatic (blast), etc.—forged, weided, cast and 
sermi-steei construction. Send your problems to 
Strong, Carlisle & Hammond Co., Cleveland, Ohio. 


* 


EAM 




















This U-Type 





lation. 


80 Series Trap 


* * 





SPECIALTIES 





| QUICKLY AND EASILY 
) CLEANED WITHOUT DISCONNECTING 


checking gas and air pressures from a few 
ounces up to several pounds. Suitable for 
either portable service or permanent instal- 

































Clean-Out Manometer is for 





The head is quickly removed—with a few 
turns of the wing nut— permitting quick 
cleaning of tube, with brush furnished. This 
feature also adds to its portability. It also 
allows convenient changing of the indicating 
fluid (oil, water or mercury). 


This Clean-Out Manometer is available in ; 
standard ranges from 6" to 50”. One of many 1 
instruments made by us throughout the past , 
32 years. Ask for Bulletin 1. 


THE MERIAM INSTRUMENT COMPANY 
10966 Madison Avenue ¢ 


Sasha : 


Cleveland 2, Ohio 
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Original Calcium Chloride Dehy- 
dration Plant designed and con- 
structed by Parkhili-Wade in 1935 
for one of the large California 
utilities. The most advanced gas 
dehydrator cf its type at that time. 


N 1935, the calcium chloride dehydration unit shown 
i at left above was designed and built by Parkhill-Wade 
and installed for one of the largest gas companies in 
California. The second unit of its kind in the United States, 
it represented at that time the most advanced develop- 
ment in gas dehydration technique! 


But at right is the new Diethylene Glycol. Dehydration 
Plant just completed by Parkhill-Wade for the same com- 
pany—in the same field—and installed next to the original 
brine unit. Constructed to handle 50,000,000 cubic feet 
of gas per day at 400 pounds pressure, this new plant is 
the very latest advancement in dehydrating operations, 
incorporating many important new features. Conversion 





New Diethylene ate Dehydra- 
tion Plant just completed by P. 

hill-Wade for the same company, 
in the same field. Circuit and proc- 
ess use latest devei ts avail- 
able in gas dehydrating technique. 


to diethylene glycol called only for an additional con- 
tactor, diethylene glycol rectifier, heat exchanger and 
control equipment. 


> The process and circuit used—the result of Henry N. 
Wade’s developments in gas dehydration—provide 
greatly improved results over the original calcium chlo- 
ride...in higher water removing efficiency . . . elimina- 
tion of corrosion . . . lowering of dewpoint ., . and simpli- 
fication of equipment needs. 


This is only one example of Parkhill-Wade engineering ability in gas 
processing. Before you install any gas handling equipment, it will pay 
you to investigate the many outstanding Parkhill-Wade developments 
in gas plant and pipeline design. Our engineering staff will be glad 
to provide you with further details on these advancements. 


Parkhill-Wade c~gineers and designs equipment of all kinds for large-scale processing of the lighter hydrocarbons. We will be glad 30 make 
recommendations—-or work with you toward solution of special engineering problems. Write—briefly outlining your requirements. 
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THE UNIVERSAL EQUIPMENT CODE OF THE REFINI 
INDUSTRY . . . THE REFINERY CATALOG ... . is 
time-saver for busy engineers and executives & 
cause a given page number and a given fig 
number is the same to key men in refineries eve 


where. 


No lengthy descriptions on expensive long distan 
calls to get a meeting of the minds. No refere 
to folders which the man at the other end of 
wire can’t find quickly. 


E REFINERY CATALOG: 


A Gulf Publishing Company Publication . . =~. $3301 Buffalo Dr., P. O. Box 2608, Heuston, Texas 
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CATALOGS 


BULLET 








Helpful Publicuzions Which Manufacturers 


Will Be 


Filters 

Oliver United F'lte: inc., 33 West 42nd 
Street, Wew York 1 is distributing Bulletin 
05-R on filters for refiners. 


Chemical Pumps 


Milton Rey Pumps, 1300 East Mermaid Ave- 
Philadelphia 18, is distributing Catalog 
No. 941, on chemical pumps and proportioners, 
which describes pumps for practically every 
chemical service. 


Welding 


Galv-Weld Products, 395 East Second Street, 
Dayton 10, Ohio, has available data on welding 
galvanized sheet, pate and pipe. 


Dry-Material Cooler 


Fuller Company, Catasauqua, Pennsylvania, 
is distributing Bulletin PMC-1, illustrating and 
describing the Fuller Dry Pulverized-Material 
Cooler. 


Welding-Cable Connections 


Tweco Products Company, English at Ida, 
Wichita 7, Kansas, has issued a -page catalog 
which describes a complete line ef cable con- 
nections for electric welding. 

Fluxes 
Superior Flux Company, 913 Public Square 


Building, Cleveland, Ohio, is distributing a new 
catalog which Cescribes a iine of 20 fluxes for 
welding, brazing, silver soldering, soft soldering 
and low-temperature alloy welding of ferrous 
and non-ferrous meteis and alloys. 


Laboratory Equipment 


Schaar & Company, 750 West Lexington 
Street,, Chicago 7, has issued a 320-page catalog 
of laboratory equipment, featuring a complete 
listing of laboratory glassware and porcelain 
and smaller pieces of apparatus used in the 
modern laboratory, and a selection of larger 
pieces of equipment. 


Stainless-Steel Welding 

Page Steel and Wire Division of American 
Chain & Cable Company, Monessen, Pennsyl- 
vania, has issued a new informative book on 
Page-Allegheny stainless-steel welding elec- 
trodes, which in addition to suggestions on se- 
lection of electrodes for welding stainless steel, 
includes information on welding procedures. 


Flashlight Battery 


The B. F. Goodrich Company, Industrial 
Products Division, Akron, Ohio, is distributing 
a six-page catalog section on its recently intro- 
duced rechargeable wet storage battery for 
flashlights. The catalog section outlines the de- 
velopment of the rechargeable wet storage bat- 
tery built on the same principle as the auto- 
mobile storage battery. Much of the space is 
given to text and illustrations of the charging 
units which the company sells in connection 
with the battery. 


Flow Meter 


Cochrane Corporation, 17th and Allegheny 
Avenue, Philadelphia 32, is distributing publi- 
cation 3010-31 on the Cochrane Tilting U-Tube 

echanical Meter. Three fundamental features 
are incorporated in this high-torque mechani- 
cal meter: flow measurement by response to 
difference in pressure by a mercury seal in a 
U-Tube; weighing mass by means of a beam 
balance, and the use of torsion tubes as the 
scientific solution of the stuffing-box problem. 
Exceptionally high operating torque and there- 
fore high accuracy over long life is claimed. 


Instruments 


Leeds & Northrup Company, 4934 Stenton 
Avenue, Philadelphia 44, is distributing its 
Folder ENT (7a), a 28-page general catalog 

ue of “Modern Precision,’’ which describes 
all L&N products for regulating plant proc- 
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esses. One section describes instruments for 
measuring by each of four pyrometric meth- 
ods; thermocouple, rayotube, thermohm, and 
optical. For other plant processes, equipment 
which measures such quantities as pH, speed, 
gas analysis, etc., are described, with installa- 
tion photographs showing the equipment in 
service. Another section is devoted to labora- 
tory instruments. 


V-Belt Handbook 


The B. F. Goodrich Company, Akron, Ohio, 
is distributing a 74-page V-Belt Handbook for 
Industrial Applications which it believes con- 
tains the greatest amount of data ever assem- 
bled in a similar volume. The handbook dis- 
cusses the operating advantages of V-belts, 
qur.lities to seek in the product, installation 
aud care, sheaves, selection of the V-belt drive, 
and general information covering the whole 
field. Data includes tables on installation and 
take-up allowances, listing of five cross sec- 
tions and complete variety of V-belt lengths, 
service factors, general belt-selection table, 
combination-groove or standard cast-iron 
drives, stock drives, standard drives, V-flat 
drivers, quarter-turn drives, sheaves, belt 
speeds, horsepower ratings of multi-V-beits, 
corrections for are of contact and exect speed 
of driven machine, standard groove dimensions 
for industrial V-belt sheaves, together with 
sheave dimension tables, 


Welded-Seam Test Method 


Kano Laboratories, 75 East Wacker Drive, 
Chicago 1, has available literature on use of its 
“Kano Kroil,” a creeping, penetrating chemical 
for testing tightness of welded seams in tanks 
without use of pressure. 


Anhydrous Ammonia 


The Barrett Division, Allied Chemical & Dye 
Corporation, 40 Rector Street, New York 6, is 
distributing an informative illustrated bookiet 
describing the physical and chemical properties 
and some of the principal uses of anhydrous 
ammonia. 


Tachometers 

Jones Motrola Company, Fairfield Avenue, 
Stamford, Connecticut, is distributing Briletin 
No. 44-1, which describes four models of Jones 
individual-mount tachometers and the Jones 
multi-range portable hand tachometer. 


Step-Valve Pumps 


Milton Roy Pamps, 1300 East Mermaid Ave- 
nue, Philadelphia 18, is distributing Bulletin 
4311, descriptive of Milton Roy Step-Valve 
Pumps with electronic volume control. A sys- 
tem of motor-speed control is used to regulate 
the volume of liquid pumped by a chemical or 
high-pressure pump. 


Insulate and Rust -Inhibit 


iby AT THE SAME TIME WITH 


THERMOST 





C No.2 


Shipped in the form of dry cement Thermostic 
No. 2 mixes readily with water to form a smooth 
working; light weight and economical 
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THEM, W. KELLOGG COMPANY. 


DETROIT « 


rust inhibited insulation for monolithic 
construction on stills, tanks, heat ex- 
changers, towers, furnace walls, etc. 

Users find this rust inhibited light 
weight insulation has a greater cover- 
age capacity than average insulation 
and is unusually adhesive to hot or 
cold surfaces. 

Thermostic No. 2 will not deterio- 
rate and can be reclaimed for use 
again if temperatures have been 
maintained below 1200°F. 

A test will prove its money-saving 
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designed by engineers experienced 


in clarification filtration 


Specially designed and constructed throughout for the 
clarification filtration of oil-solvent mixtures at low tem- 
perature, the Conkey Solvent Dewaxing Filter design 
provides for dependability with new standards of opera- 


ting efficiency and economy. 


incorporated in its distinctive design and construction, 
are features which have demonstrated their effectiveness 


and economy over years of operation. 


Some of these features are—totally enclosed operation— 
long cloth life and ease of redressing— positive separa- 
tion of wash and filtrate—elimination of residual filtrate 
blow-back into wax cake on reverse blow for scraper 


discharge. 


Conkey Solvent Dewaxing Filters are fabricated in the 
Plate and Welding Division shops at Sharon, Pennsylva- 


GENERAL AMERICAN 





FRACTIONATING COLUMNS, TURBO- MIXERS 
PRESSURE VESSELS — ATORS, AERATORS PRESSURE FILTERS 


Nou! Vecember, 1944—A Gulf Publishing Company Publication 


A Division of General American Transportation Corporation 


Executive Offices: 439 BAXTER AVENUE, LOUISVILLE 4, KENTUCKY 
New York Office: 420 LEXINGTON AVENUE, NEW YORK 17 





CONKEY VACUUM AND AMERICAN DRUM D:’’<RS 


nia which have. been continuously serving the refinery 
industry for over half a century. They are available in 
standard drum sizes for nominal filter areas of 50 to 500 
square feet. 


Write for bulletin. 
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General American Process Equipment is a 
consolidation of four outstanding process 
equipment manufacturers, each a well-known 
specialist in its field, now welded together to 
serve you with one organization, one respon- 
sibility and one high standard of performance. 


This organization also represents the Plate 


and Welding Division of General American 
Transportation Corp., at Sharon, Pa. 


PROCESS EQUIPMENT 











 — 


ACID TREATING GASOLINE BLENDING: PROCESS TREATING 

ASPHALT BLENDING GUM. INHIBITING SAMPLING 

BOILER WATER TREATING LEAD BLENDING SPECIAL EQUIPMENT 

CONTINUOUS DYEING LUBE OIL BLENDING WATER CONDITIONING 
%Proportioneers, Inc.%, specialists in the field of proportioning 


equipment, offer up-to-the minute engineering advice and the 
latest equipment—flow responsive or constant rate— 


for CONTINUOUS processing and blending. 


Send for Bulletin 1700 


WRITE TO ‘%/,PROPORTIONEERS, INC.%/,, 31 CODDING STREET,.PROVIDENCE 1, RHODE ISLAND 
Petroleum Re finer—V ol. 23, No. 12 




















Quality is responsible for Wyatt fabricated prod- 
ucts being used in 123 of the 191 plants now 
making fighting fuel to help win this war. 





PLATE 970-H (Valve Open) 


PLATE 970 (Valve Closed) 


NOTE: Except for hold-open device supplied 
with Plate 970-H, both valves are identical. 


POSITIVE PROTECTION FOR A VITAL COMMODITY 


' @ This is definitely not just another emergency valve. It is a care- 
fully engineered, precision built McDonald product that provides 
positive protection for the contents of your tanks in emergencies but 
does not retard their movement under normal conditions, 


FULL FLOW. For attaching to the tank, 
the 2” size has a 242” male thread and 
the 3” size a 4” male thread to assure 
full 2” and 3” flow respectively (the 2” 
size may, however, be ordered with a 2” 
male thread if desired, to accommodate 
2” flange opening of tanks already in 
service), 


EXTRA-LARGE PORT OPENINGS. Posi- 
tion and size assure full opening despite 
the fact that inside flanges may be used. 


NO DISTORTION OF SEAT. Even where 
the tank flange is improperly tapped, or 
excessive force is used in attaching the 
valve, the seat is protected against dis- 
tortion by its distance from the threads. 


LONG THREADS. Accommodate off-size 
of flange tapping; allow for re-tapping cf 
flange threads. 


POSITIVE ACTION. In Plate 970-H a 
fusible link is incorporated into the hold- 
open device. Plate 970 may be operated 
by means of a cable with one or more 
fusible links. In either instance closing 
is assured, in case of fire near the tank, 
by the use of a spring designed extra 
long and extra large to avoid over- 
stressing. 


Available in 2” x 2", 2" x 24%", 3” x 3” 
and 3” x 4” sizes—and definitely worth 
investigating. 


A. Y. MCDONALD MFG. CO. 


“THE HOME OF THE SWING JOINT” 
DUBUQUE, IOWA 


There's a McDonald Branch or Distributor Near You 


ME DONALD 
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